Mitigation Plan
for
Stream and Wetland Impacts

Warden Waste Site
Ohio County, Kentucky

Prepared for:

Armstrong Coal Company
407 Brown Road
Madisonville, KY 42431

Prepared by:

T.H.E. ;~£~ Engineers, Inc.

2331 Fortune Drive, Suite 295
Lexington, Kentucky 40509
(859) 263-0009

September 9, 2014



Stream and Wetland Mitigation Plan

On-site Mitigation

SECHON C OF PCN ... s Pages 1-9
RV Tod 111 Y 1Y, = T PR Exhibit 1
Proposed On-site Stream Mitigation LOCAtIONS.............ceevveiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeee Exhibits 2-3
Ephemeral Typical Plan / CroSS SECHONS.........ccovviiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee e Exhibits 4-9
Intermittent Typical Plan / CroSS SECHONS ..........cevvviiiiiiiiiiiiiiiieiieeeieeeeeeeeeeeeeeeeeee Exhibits 10-13
Rosgen Stream Type “Aa+” - Typical Plan and Profile ..., Exhibit 14
Rosgen Stream Type “B” and “Ba” - Typical Plan and Profile..............cccccvveveeee. Exhibits 15-16
Stream Structures and Planting DetailS............cccoooiiiiie Exhibits 17-19
Table of Existing and Proposed Stream Lengths.............cccoooii, Exhibit 20

Off-site Mitigation

SECHON C OF PCN oo e e e e Pages 10-20
EXiSting Off-Sit€ RESOUICES .......covviiiiii i Table 1
RV Ao T T1 Y2 Y= T o T Exhibit 21
Existing Off-site Stream & Wetland LOCatioNS .............ooevviviiiiiiieiiiece e, Exhibit 22
Mitigation Plan OVEIVIEW..........couuiiiii i i et e e e s Exhibit 23
Mitigation Plan Index and SheetS..........ccoovviiiiiiii e Exhibits 24-26
Proposed Restoration Stream Profile ... Exhibits 27-29
Stream StruCtures DeTaAlS ........i i Exhibits 30-31
Stream and Wetland Planting Details...........cccooooie Exhibits 32-33
Stream Assessments / Photographs ... Appendix
Wetland FOrms / Photographs...........oooviiiiiiiiii Appendix

Summary of All Proposed MitIgation ..........ccooooooioe s Table 2



C. Compensatory Mitigation: Warden Waste Site

On-Site Mitigation

(1) Goals and Objectives

Streams will be restored on-site and will perform the same functions as the existing streams as
described in the baseline report. The goal of the stream mitigation will be to provide in-stream
habitat and to construct stable stream systems that convey the bankfull discharge and sediment
supplied by the watershed. For the on-site restored streams, dimensions, patterns, and profiles
will be constructed so as to create stream types that would naturally occur within the proposed
valleys and hydrologic conditions. Existing wetland functions are described in the baseline
report. Mitigation for wetlands will occur on an off-site location; please refer to the Off-Site

Mitigation section of this report for information.

(2) Site Selection

The on-site streams to be mitigated are all within the Elk Creek watershed, in an area where
temporary top soil/cover material storage is proposed for use in the reclamation of the waste
disposal development site. This area will not be mined, and once the material is removed
during reclamation, it will allow for streams to be restored in their approximate original locations

with similar drainage areas and gradients.

(3) Baseline Information

(a) On-site mitigation will consist of restoring entire reaches of intermittent streams and
ephemeral tributaries; focusing on reestablishing the watersheds with existing stream locations
and drainage patterns. Wetlands will be both created and preserved on the off-site mitigation
area to be discussed later in this report.

(b) It is proposed that a total of 4,173 feet of ephemeral and 2974 feet of intermittent
stream will be restored on-site.

(c) The aquatic resource type includes ephemeral and intermittent and wetlands.

(d)Please refer to the "Stream Habitat Assessment and Wetland Delineation Report"
prepared for Armstrong Coal Company, dated January 18, 2013, for existing conditions of on-
site streams. The on-site (and off-site mitigation site) is located within two twelve-digit
Hydrologic Unit Codes (HUC'’s); the Elk Creek-Green River (051100030505) and Nelson Creek-
Green River (051100030504). According to NRCS climate data, the region receives

approximately 48 inches of rainfall per year



(4) Mitigation Work Plan

(a) Boundaries of the proposed mitigation sites are provided in the exhibits.

(b) On-site stream construction will be conducted concurrently with the reclamation phase
of the project. Stream construction will be integrated within valleys having characteristics
corresponding to appropriate stream types. Valley morphology will consist of landform features
that will correspond to proposed stream system morphology including meander planform (radius
of curvature, wavelength, belt width and sinuosity), channel profile morphology (riffle/pool or
step/pool bed features) and cross section dimensions (low flow, bankfull and flood prone).
On-site stream construction sequence will be as follows:

1. Locate and flag proposed thalweg.
. Excavate corresponding bankfull width to bankfull elevation as indicated on plans.
. Excavate bankfull channel to dimensions indicated on profile and cross sections.
. Grade side slopes to obtain appropriate flood prone width.
. Grade side slopes to tie into existing ground.
. Install in-stream structures.

. Add substrate in riffle and run sections if necessary to provide armoring and riffle habitat.
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. Prepare streambanks and riparian area for seeding.
9. Seed area with native seed mixture as indicated on planting detail sheet.

10. Install erosion control blanket as needed.

11. Plant USACE approved trees and shrubs.

(c) Proposed on-site streams will have similar drainage patterns and connectivity as
existing conditions.

(d) For on-site stream restoration native vegetation to be planted along stream banks and
riparian zones include the following species or species available at the time of ordering and
approved by USACE:

Grasses - Virginia wild rye (Elymus virginicus), Switchgrass (Panicum virgatum), Rough
barnyard grass (Echinochloa muricata), Big bluestem (Andropogon gerardii), Forking panic
grass/smooth panic grass (Dichanthelium dichotomum/dichotomiflorum) and Annual rye (Lolium
perenne).

Shrubs - Rough-leaf dogwood (Cornus drummondii), Strawberry bush (Euonymus
americanus), and Indigo-bush (Amorpha fruticosa). Shrubs will be 3-gallon container grown,
planted on a four foot spacing along the streambanks at the bankfull elevation where needed to

aid in bank stabilization.



Trees — For intermittent streams: Shellbark hickory (Carya laciniosa), Willow oak (Quercus
phellos), Cherrybark oak (Quercus pagoda), Water oak (Quercus nigra), and White oak
(Quercus alba). For ephemeral streams: Shagbark hickory (Carya glabra), American beech
(Fagus grandifolia), Shingle oak (Quercus imbricaria), Post oak (Quercus stellata), and
Shumard oak (Quercus shumardii). Trees will be either 3-gallon container grown RPM planted
at a rate of 60 trees per acre, or 3-gallon non-RPM planted at a rate of 120 trees per acre, or
non-RPM bare root seedlings (minimum of 30 inches in height) planted at a rate of 450 stems
per acre. The option utilized will be dependent on plant availability at the time of mitigation
planting (if plant availability is not an issue, more than one option may be utilized to compare
survival rates for future mitigation projects). In addition, a single row of shrubs will be planted
along edge of stream just above bankfull elevation where needed to aid in bank stabilization .
Shrub spacing will be approximately four feet on average with higher densities at high shear
locations (ex. outside bends).

Per Kentucky Division of Mine Permits (KDMP) requirements: planting of woody species will
occur during first dormant season following stream restoration.

(e) Any vegetation that would hinder planting or provide excessive competition to natural
regeneration of planted species will be removed with appropriate treatment and documented in
each annual monitoring report.

(f) Exotic vegetation control: The following efforts will be made to reduce introduction and
dispersal of invasive species: removal of exotic species before mitigation begins, cleaning
equipment before it reaches the site, inspecting labels on seed mixtures and mulch for
composition and vegetative monitoring during the required monitoring period. Volunteers,
invasives, and/or exotic vegetation along riparian zones or within created wetland areas will be
removed by mowing, digging, spraying, burning or a combination of these during annual
maintenance; and documented in each annual monitoring report.

(g) Proposed mitigation plan sheets provide elevation and slope details for the restored
stream designs, and details on specific enhancement efforts and wetland creation.

(h) Erosion control methods will consist of the following: constructing or enhancing stream
channels during low or no flow periods, allowing vegetation to become established before flow is
allowed into the stream restoration channels, applying seed and installing erosion control
blanket immediately after final grading, planting trees and shrubs and installing silt fence as
needed. Stream restoration and enhancement will proceed in a downstream direction to avoid

re-suspension of sediment.



(i) Proposed stream restoration and stream enhancement designs are based on
geomorphic and hydrologic principles incorporated with natural channel design techniques
utilizing in-stream structures for habitat diversity and stream bank protection.

(j) Proposed Stream Plans will indicate stream type, pattern, profile and dimensions for
each stream. Stream morphology was determined by using regional curve data, collecting and
studying data from the existing streams, sediment transport and hydrologic calculations, and
experience designing and constructing streams.

(k) Natural channel design methods, in-stream structures, and habitat enhancement
features will be incorporated into the mitigation plan. Habitat enhancement features will consist
of cover logs, log overhangs, submerged logs, and log/rock vane structures. These features will
also provide bank stability while vegetation becomes established. Stream enhancement efforts
will also include the installation of grade control structures to raise incised streambeds in order
to promote reconnection to the floodplain. This effort will allow for establishment of wetlands in
the floodplain of those streams. For the stream restoration efforts, the substrate will consist of
soils used during reclamation. If it is determined during the stream construction that adequate
riffle material is not present, then appropriately sized material will be supplied to riffle and run
sections.

() Mitigation sites will be permanently protected and maintenance will be provided as
needed, throughout the monitoring period. Site protection will be provided through use of a
restrictive covenant. Maintenance will include elimination of volunteer species by use of general
or spot applications of herbicides, hand picking and mowing, where appropriate.

(m) A representative from the design team will be on site during critical phases of the
construction process. The representative will make periodic site visits and will familiarize

construction personnel with design plans and restoration methods.

(5) Performance Standards/Success Criteria
(a) Standards for assessing stream mitigation goals include:
1. Streams to be restored on-site must be constructed to meet the dimension, pattern and
profile of the indicated Rosgen Stream Type.
2. There should be no signs of excessive stream bank erosion or severe headcutting.
3. At the end of the monitoring period, the streams shall have average riffle cross section
dimensions reflective of the indicated Rosgen Stream Type.
4. At the end of the monitoring period, the restored on-site streams shall have minimum EPA

Rapid Bioassessment Protocol scores in the sub-optimal range.



5. Root Production Method (RPM) trees will be planted at a rate of 60 trees per acre, or non-
RPM 3-gallon container grown will be planted at a rate of 120 trees per acre, or bare root
seedlings (minimum height of 30 inches) will be planted at a rate of 450 trees per acre. The
option utilized will be dependent on plant availability at the time of mitigation planting (if plant
availability is not an issue, more than one option may be utilized to compare survival rates for
future mitigation projects).
6. Riparian vegetation shall have at least an 80% survival rate of the initial planting of non-
RPM or bare root seedlings; with no single planted tree species constituting more than 25
percent of the surviving species. The survival rate for RPM plantings is 90 percent. No one
species shall comprise more than 25 percent of the surviving RPM plantings.
7. Riparian vegetation will consist of no volunteer tree species at the end of the monitoring
period.
8. Per Kentucky Division of Mine Permits (KDMP) requirements: one measure of project
success will be final stream assessment scores that equal or exceed pre-project scores.
9. In the riparian areas, herbaceous plantings must provide a minimum of 70 percent ground
cover; with no one species accounting for more than 40 percent ground cover.
10. Linear footage and flow regimes will match the USACE approved mitigation plan.
11. Streams will have a definable bed and bank, with an Ordinary High Water Mark.
12. Stream channel and in-stream structures must be stable and functioning as designed.
13. Stream morphology must meet the proposed Rogsen classification (i.e., stream slope,
sinuosity, belt width, meanders, bankfull cross-sectional area, width/depth ratios).
14. Annual monitoring should indicate that mitigation is progressing toward meeting success
criteria.

(b) Adaptive Management
If success criteria are not met during the monitoring period, an analysis of the contributing
conditions will be conducted and documented. Remedial action, if required by USACE, will be
performed and documented by the applicant. Remedial actions may include replanting trees and
shrubs, reseeding grasses, adjusting in-stream structures and repairing eroded banks. These
actions will be performed at least twice, depending on the nature of the problem. Should these
efforts not resolve the issue, another site will be found to replace failed sections of the mitigation
sites. The contingency plan for proposed ephemeral and intermittent streams will be payment
of in-lieu fees. For intermittent streams, contingency payment will be based on the length of
stream that does not support intermittent hydrology during the monitoring period. For ephemeral
streams, it is based on the length of stream of channel that does not meet performance

standards.



(c) Project Performance Evaluations
All stream and wetland sites will be monitored in accordance with the Mitigation Final Rule,
2008. In general, the following guidelines will be used:
1. The monitoring period must be sufficient to demonstrate that the compensatory mitigation
has met performance standards. The monitoring period length shall be a minimum of five years
unless performance standards are met in less than five years. In this case, the monitoring
period length can be reduced if there are at least two consecutive monitoring reports that
demonstrate that performance standards have been met. Longer monitoring timeframes are
necessary for compensatory mitigation projects that take longer to develop.
2. Biannual inspections will be conducted each year during the first and last month of the
growing season.
3. The first monitoring report will be due after the first full growing season following the initial
planting.
4. Monitoring reports are due to USACE by January 31 for the previous year, and to the
Kentucky Division of Mine Permits (KDMP) by December 31 for the same monitoring year.
5. Photo stations and monitoring stations will be at the same location.
6. Permanent photo/monitoring stations will be set at a minimum of 1 per 1500 feet of
ephemeral stream, and 1 per 500 feet of intermittent and perennial stream.
7. The same monitoring stations shall be used every year.
8. Personnel familiar with natural stream design principles will perform monitoring tasks.
9. Stream monitoring will consist of assessing stream parameters and documenting vegetation
survival.
10. Stream channel form and in-stream structure stability will be monitored to ensure stream
functionality. Maintenance will be performed if the following conditions develop: excessive bank
erosion occurs (RBP scores in the marginal range for bank stability), erosion around or under
structures that would render them ineffective or cause structure collapse, excessive siltation of
pools reducing their effectiveness in reducing energy and/or adversely affecting pool habitat,
and upstream directed vertical bed erosion (headcut) that would jeopardize structure stability
and lead to unstable channel conditions (RBP scores in marginal range for epifaunal/substrate
cover or sediment deposition). Stream conditions will be inspected frequently by design and/or
stream construction team. Stream channel maintenance will be performed as needed to ensure
stream stability, function and value.
11. Water quality monitoring will be conducted in accordance with the approved
SMCRA/KPDES permit, which states:



Beginning at the time of initial disturbance within the respective watershed, grab samples
will be collected from the KPDES point twice each month during the active permit operation
phase and reclamation phase and will continue until Phase | bond release. After Phase |
bond release, monitoring at the discharge point will be on a once per month basis for six
months followed by quarterly sampling thereafter (unless specifically disallowed by the
regulatory authorities) continuing until final bond release or when KPDES monitoring is

otherwise no longer required by the regulatory authorities.

Prior to Phase | bond release the parameters to be monitored at the discharge point will be,
when appropriate: flow (estimated), acidity, alkalinity, total iron, total manganese, pH, total
suspended solids and settleable solids. After Phase | bond release the parameters to be
monitored will be: flow (estimated), pH, acidity, alkalinity, and settleable solids (when
acceptable and appropriate total suspended solids may be analyzed instead of settleable
solids). Discharge limitations for these parameters will be as specified in the KPDES permit

issued for the discharge.

Monitoring results obtained during the previous three months will be summarized for each
discharge for each month and reported on a Discharge Monitoring Report Form, as
required. Signed forms as well as all other reports required will be submitted to the
appropriate DMRE regional office within 30 days following the end of each quarter. If the
results of any KPDES discharge monitoring data collection indicate noncompliance with a
permit condition, then the permittee shall promptly notify the cabinet and shall take
immediate corrective actions to return the operations to compliance with all permit
conditions. Specialized requirements for compliance with KPDES regulations (e.g. alternate
rainfall sampling requirements and limitations, special noncompliance notifications,
signhatories requirements, testing procedures, recording of results, records of retention,
management requirements, other responsibilities, etc.) will be as specified in the KPDES

permit issued for the discharge.

Water quality monitoring locations will be at basin outfalls. Results will be submitted to

USACE as part of stream monitoring reports.

12. Monitoring reports will include a discussion of inspection findings. Conditions such as bank
erosion, streambed characteristics and vegetation survival will be documented. Stream

assessments will be conducted and RBP scores will be compared to pre-disturbance scores



and previous monitoring scores to determine if mitigation is progressing towards meeting goals.
Any problems will be identified and remedial action taken.

13. Parties responsible for monitoring will be Armstrong personnel familiar with the project and
natural channel design, or USACE-approved consultants.

14. RBP assessments will be used to assess physical quality of stream and will include
conductivity, pH and temperature readings. Monitoring reports will include photographic
documentation of streams and riparian vegetation. In addition, riparian vegetation will be
inspected and density, survivorship, composition, percent cover and any non-native species will
be documented. Macroinvertebrate and fish surveys will be conducted, as required. The
Kentucky Division of Water’'s “Methods for Sampling Benthic Macroinvertebrates Communities
in Wadeable Waters” will be followed.

15. When petitioning the Corps for release of mitigation requirements, a full stream delineation
for the mitigation site will be provided (e.g. linear footage, Rosgen, RBP, flow regimes, riffle/pool
count, riparian vegetation survivability).

16. With the first annual report, as-built drawings for the constructed stream mitigation,
watershed drainage area, and reclaimed geomorphological landscape will be provided.

17. Data collected at the permanent monitoring stations shall, at a minimum, include Rosgen
analysis and RBP characterization/habitat measurements. Data will be recorded on appropriate
documents.

18. Annual macroinvertebrate and fish sampling will commence the first full year after

construction.

(6) Project Success

The applicant will be responsible for all mitigation including construction oversight, monitoring
and reports, corrective measures, site access control and protection. The surface mining
operation will obtain and submit to KDMP a certification from a registered professional engineer
that all mitigation work has been completed in accordance with the conditions of the Water

Quiality Certification.

(7) Site Protection

Site protection will be provided through use of a restrictive covenant. The restrictive covenant
will be executed after completion of the mitigation construction. It will be recorded within 60 days
after mitigation construction completion, with USACE notification of recording at the time of
execution. Durable signs will be placed identifying all mitigation sites as areas not to be

disturbed. They will be placed on approximately 500 foot intervals along streams and along the



perimeter of the wetland. The mitigation sites will be integrated into the reclamation plan, with

limited site access.

(8) Contingency Plan

If success criteria are not met for any portion of the monitoring year and/or final success criteria
are not satisfied, an analysis of the contributing conditions will be conducted and documented.
Remedial action, if required by USACE, will be performed and documented by the applicant.
Should these efforts not resolve the problem, the contingency plan for proposed ephemeral and
intermittent streams will be payment of in-lieu fees. For intermittent streams, contingency
payment will be based on the length of stream that does not support intermittent hydrology
during the monitoring period. For ephemeral streams it is based on the length of channel that

does not meet performance standards.

(9) Monitoring and Long-Term Management
(a) The applicant will be responsible for accomplishing, maintaining, and monitoring all
mitigation sites. Long-term management will include a protective covenant.

(b) Monitoring plans will be provided as discussed under Performance Standards.

(10) Financial Assurances

The applicant will be responsible for managing any financial assurances and contingency funds
set-aside for remedial measures. The USACE, Louisville District, currently does not have the
means to handle financial assurances; therefore, no USACE-managed financial assurances are

proposed for this project.
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|STREAM: EPHEMERAL 29 & 36

WARDEN WASTE MINE SITE - PROPOSED ON-SITE MITIGATION

PROJECT:

| ITEM: PROPQOSED TYPICAL RIFFLE CROSS SECTION |EXHIBIT 7

CENTERTOWN

NEAR:

| STATE: KY

OHIO

COUNTY:

T.H.E.
Engineers, Inc.
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T.H.E.
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Engineers, Inc.
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WARDEN WASTE MINE SITE - PROPOSED ON-SITE MITIGATION
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|STREAM: INTERMITTENT 5

WARDEN WASTE MINE SITE - PROPOSED MITIGATION

PROJECT:

| EXHIBIT 12

| ITEM: PROPOSED TYPICAL MEANDOR PATTERN

|STATE: KY | NEAR: CENTERTOWN

OHIO

COUNTY:

T.H.E.
Engineers, Inc.

DATE:
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WARDEN WASTE MINE SITE - PROPOSED MITIGATION
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| ITEM: TYPICAL PLAN AND PROFILE VIEW | EXHIBIT 14
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NEAR:

| STATE: KY

OHIO

COUNTY:

T.H.E.
Engineers, Inc.
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| ITEM: TYPICAL PLAN AND PROFILE VIEW
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Habitat Structure Details
Ephemeral / Intermittent "B" & "Ba" Type Streams
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Habitat Structure Details
Ephemeral / Intermittent "B" & "Ba" Type Streams

Submerged Log Structure

Length of buried log
shall be at least half ~ —Log submerged In pool

Log shall extend into bank the total length of log. | below flow line.
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RIPARIAN ZONE PLANTING NOTES

(USE OPTION ONE OR OPTION TWO FOR TREE PLANTINGS)

PLAN VIEW: PLANTING DETAIL
RPM Riparian Trees (Option One)

TREE2 TREE4 TREE1 TREE3 TREES
25'

25'

TREE1 TREE3 TREES5 TREE2 TREE4 TREE1

RPM RIPARIAN TREE PLANTINGS (OPTION ONE)

1. Only trees that have been produced by the Root Production
Method (RPM) shall be planted in the Riparian zone.

2. The trees shall be three gallon container grown.

3. The trees shall be planted between the dates of October 1 and
December 15.

4. Trees in the same row shall be planted on 25 foot spacing.

% 5. The first row of trees nearest the channel shall be planted approximately
8 feet beyond the shrub plantings.

6. The second row shall be planted 25 feet behind the first row.
The subsequent rows will also be on 25 foot spacing.

7. The trees shall be planted in a staggered pattern, not one directly
behind the other.

% 8. The trees shall be planted with alternating species.

RECOMMENDED PROCEDURES FOR PLANTING RPM TREES

1. Site preparation - trees are to be planted on a raised mound of
existing soil. The mound shall be 8-10 inches high after mild
compaction. The base of the mound shall have a minimum width
of seven feet with a flat crown (top) at approximately four feet.

IN)

. The hole shall be approximately the same size as the container (10 inch
diameter-8 inch depth).

% 3. After unloading trees, they shall be watered thoroughly and protected
from excessive heat or cold. Do not allow rootball to freeze or dry out.

% 4. If the trees are not to be planted for several days or weeks, they
should be watered every 3-4 days and again immediately before planting.

% 5. Remove the plastic container in which the trees have been growing
prior to planting. Do not disturb rootball after container has been
removed.

% 6. Do not plant trees any deeper than the level at which they were growing
in the container. It is acceptable to plant the trees 1 inch above the
level they were growing in the container.

~

. Trees planted between October 1 and December 15, will require
thef'/application of a slow release fertilizer after planting.

1-1/2 tablespoons around drip zone is recommended. An analysis
of 27-3-7 with 1.B.D.U. or similar is recommended.

RPM TREE
PLANTING DETAIL

Tree Guard
(Optional)

Top Of Root Ball
0"-1" Above Backfill

Plant Tree No Deeper
Than Top Of Root Mass.
Do NOT Allow Dirt To Pile
Up On Tree Trunk

Root
Ball

Compacted
Backfill

Weed Barrier Mat

I

Raised Mound——= | ’I 10"
== _
3'Min

PLAN VIEW: PLANTING DETAIL

NON - RPM Riparian Trees (Option Two)

TREE2 TREE4 TREE1 TREE3 TREES
10"

10'

TREE1 TREE3 TREES5 TREE2 TREE4 TREE 1

TREE PLANTING (OPTION TWO)

1. Trees shall be container grown or bare root.

2. Bare root stock must be a minimum 30" (inches)
in height and planted on 10" x 10" spacing in a
staggered pattern.

3. Three-gallon trees shall be planted on 19" x 19'
spacing in a staggered pattern.

4. NOTE: Option One notes with % also apply
to Option Two

THE FOLLOWING TREES WILL
BE USED FOR BOTH OPTIONS

An equal amount of the following trees are to
be planted throughout the riparian zone.

INTERMITTENT STREAM TREE LIST EPHEMERAL STREAM TREE LIST

Tree 1: Shellbark hickory (Carya laciniosa)  Tree 1: Shagbark hickory (Carya glabra)
Tree 2: Cherrybark oak (Quercus pagoda Tree 2: American beech (Fagus grandifolia

Tree 3: Willow oak (Quercus phellos) Tree 3: Shingle oak (Quercus imbricaria)
Tree 4. Water oak (Quercus nigra Tree 4. Post oak (Quercus stellata
Tree 5: White oak (Quercus alba) Tree 5: Shumard oak (Quercus shumardii)

SHRUB PLANTINGS
(These will not be RPM Plantings)

PLAN VIEW: SHRUB PLANTING DETAIL

SHRUB1 SHRUB2 SHRUB3

% & @

+-4' +-4'

The following shrubs are to be
planted near bankfull elevation.
See typical cross sections for
number of rows and placement.

Shrub 1: Rough-leaf Dogwood (Cornus drummondii)
Shrub 2: Strawberry Bush (Euonymus americanus)
Shrub 3: Indigo Bush (Amorpha fruiticosa)

Three gallon container shrubs shall
be planted on approximate 4' spacing
with an equal amount of each species
planted in random sequence.

SEEDING:

The following native grasses will be
sown along both stream banks and
throughout the riparian zone:

Switchgrass (Panicum virgatum 20%
Virginia Wild Rye (Elymus virginicus) 20%
Rough Barnyard Grass (Echinochloa muricata)  10%
Annual Rye (Lolium perenne) 10%
Big bluestream (Andropogon gerardii) 20%

Forking panic grass/smooth panic grass

(Dichanthelium dichotomum/ dichotomiflorum)  20%

Apply seed at a rate of 20 pounds/acre
or as recommended by seed supplier.

Straw mulch or erosion control blanket shall
be placed immediately following seeding.

Additional native species may be substituted based on
approval of Army Corps of Engineers

Riparian Zone Width will be a minimum
of 100’ for intermittent streams

Shrub plantings and seeding
will be the same for each option.
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Streams To Be Mitigated On Site
Warden Waste

Impact Proposed Stream
Stream Stream Length Stream Length
(ft) (ft)

EPH-28 794 994
EPH-29 826 992
EPH-30 156 147
EPH-31 168 174
EPH-32 197 252
EPH-33 219 264
EPH-34 283 228
EPH-35 232 338
EPH-36 654 784

INT-4 1794 2100

INT-5 923 875

MITIGATION TOTALS: Ephemeral = 4173 ft.
Intermittent = 2975 fft.

T.H.E.
Engineers, Inc.

PROJECT: WARDEN WASTE MINE SITE - PROPOSED MITIGATION
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C. Compensatory Mitigation: Warden Waste Site
Off-Site Mitigation

(1) Goals and Objectives

Off-site streams with low Rapid Bio-assessment Protocol (RBP) scores will be restored in order
to increase their functions and provide an ecological “lift” over existing conditions. Streams with
sufficiently high RBP scores are to be preserved. All efforts will serve to provide credit towards
on-site impacts. The goal of stream mitigation is to provide in-stream habitat and to construct
stable stream systems that convey the bankfull discharge and sediment supplied by the
watershed. For the off-site restoration streams, the ecological “lift” will result from addressing
bank erosion, installing in-stream habitat structures, and raising the water level to re-establish
floodprone areas and promote overbank flooding where streams are currently incised. Streams
with RBP scores in the poor and marginal range (i.e., scores from 0 to 100) will be given priority
for these opportunities. Preservation of other streams will be based on a current assessment
that indicates at least a suboptimal quality score (i.e., an RBP score between 101 and 150).
One ephemeral stream (E-37) will be preserved but “plugged” at a downstream point to promote
retention of water to aid in the creation of wetlands near existing Wetland E. In addition, several
swales near existing and created wetlands will be diked for the same retention purpose.
Mitigation for wetland impacts will be done in conjunction with restoration efforts for Williams
Creek and its tributaries. Wetland creation will primarily involve expanding existing wetlands by
inducing more overbank flooding and by planting for a palustrine forested wetland. Enhanced
wetlands will be those existing wetlands that will be preserved and expanded through the
creation efforts, and have palustrine forested species planted to replace upland species
harvested for use in the stream restoration efforts. The goal will be to have 22 acres of
palustrine forested wetland (PFO) through preservation, enhancement, and creation efforts
(approximately 4 acres preserved, another 8 acres will be preserved/enhanced, and 10 acres

created).

(2) Site Selection

Site selection for those streams to be mitigated off-site was based on the principal of enhancing
impaired existing aquatic resources and preserving other resources; all within the same major
watershed affected by proposed project impacts. The off-site mitigation will be located
immediately adjacent and downstream of the project site. The most practical way to improve
existing stream functions and contribute to the aquatic resource needs of the watershed is to

enhance and/or preserve existing stream systems and drainage networks that are similar to, or
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better than, their existing conditions. The off-site area is also an ideal area for
restoration/enhancement/preservation opportunities since the site has never been mined,

having more natural channel substrates and groundwater conditions.

(3) Baseline Information

(a) Wetland mitigation and additional stream mitigation will be performed off-site; focusing
on the restoration of perennial streams and preservation of intermittent and ephemeral streams.
Wetlands will be created in conjunction with stream mitigation activities and result in expanding
the footprint of several of the existing wetlands that are to be preserved/enhanced. Other
existing wetland areas are to be preserved in their current state. No excavation or fill work is
expected for wetland creation. All resources within the off-site mitigation area were assessed
separately from the original baseline assessment work; the resulting data sheets (along with
photographic documentation) are included with this section of the mitigation plan as an
appendix. The lowest RBP scores found during the investigations were for the two perennial
streams P-1 (Williams Creek) and P-2 (a Williams Creek tributary also indicated as the Kronos
Tributary). These perennials have multiple assessments due to their lengths, allowing for better
identification of the existing conditions on which to base opportunities for enhancement,
preservation, or a combination. However, due to the low scores all along their lengths, both P-
1 and P-2 warrant full restoration. It should be noted that portions of the downstream reaches of
P-1 and P-2 lie outside the mitigation site on state roadway right-of-way and will remain
undisturbed and not counted for mitigation credit. All other streams yielded RPB scores in the
suboptimal range, with many in the middle of the suboptimal range. Two of the lowest scores
were for intermittent I-7 and ephemeral E-42 (108 and 109, respectively). Intermittent I-7 lies
mostly within existing roadway right-of-way, eliminating any meaningful opportunity for
enhancement or restoration. For purposes of the mitigation plan I-7 will be left undisturbed, with
limited preservation credit requested. Although E-42 has a low score, it has valuable as the
outlet channel for a wetland and should be preserved. It is proposed that all intermittent and
ephemeral streams (within the project area and outside roadway right-of-way limits) be
preserved. See Table 1 for the RBP scores for all streams and/or stream reaches found on the
mitigation site.

(b) The proposed off-site mitigation will involve the enhancement of 6,693 feet of perennial
stream, as well as the preservation of 3,429 feet of intermittent and 3,848 feet of ephemeral
stream. In addition, at least 10 acres of palustrine forest wetlands will be created in conjunction
with stream mitigation activities, while approximately 12 acres of existing wetlands will be

preserved and/or enhanced. See Table 2 for a list of all project mitigation proposed.
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(c) The aquatic resource type includes ephemeral, intermittent, and perennial streams and
forested wetlands.

(d) Off-site streams and wetlands were evaluated separately. Their assessment
sheets/photographs are included with this section of the mitigation plan. The off-site site is
located within the same two twelve-digit Hydrologic Unit Codes (HUC's) as the on-site mitigation
area; the EIk Creek-Green River (051100030505) and Nelson Creek-Green River
(051100030504).

(4) Mitigation Work Plan

(a) Boundaries of the proposed mitigation site are provided in the exhibits.

(b)The off-site stream and wetland mitigation work will be performed during the
development of the waste disposal to reduce temporal loss.
Off-site stream/wetland construction sequence will be as follows:

1. Perform minor excavation of stream banks to establish floodprone widths at bankfull

elevations; while limiting disturbance of existing riparian vegetation
Install bank toe protection where appropriate
Install in-stream structures, including those to raise water surfaces for wetland creation.
Prepare streambanks for seeding

Install erosion control blanket as needed.

S o

Plant USACE approved trees and shrubs along streams and proposed wetland areas.

(c) The proposed off-site streams retain their current patterns and connectivity; existing
wetlands will remain undisturbed.

(d) For off-site stream restoration, where needed due to construction, and any of the
preserved streams that may have some limited disturbance from the restoration construction
activities, the native vegetation to be planted along stream banks and riparian zones include the
following species or species available at the time of ordering and approved by USACE (the
same species to be utilized for the on-site mitigation effort):

Grasses - Virginia wild rye (Elymus virginicus), Switchgrass (Panicum virgatum), Rough
barnyard grass (Echinochloa muricata), Big bluestem (Andropogon gerardii), Forking panic
grass/smooth panic grass (Dichanthelium dichotomum/dichotomiflorum) and Annual rye (Lolium
perenne).

Shrubs - Rough-leaf dogwood (Cornus drummondii), Strawberry bush (Euonymus
americanus), and Indigo-bush (Amorpha fruticosa). Shrubs will be 3-gallon container grown,
planted on a four foot spacing along the streambanks at the bankfull elevation where needed to

aid in bank stabilization.
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Trees — For the perennial streams and any intermittent stream that may require some
replanting: Shellbark hickory (Carya laciniosa), Willow oak (Quercus phellos), Cherrybark oak
(Quercus pagoda), Water oak (Quercus nigra), and White oak (Quercus alba). For any
ephemeral stream that may require some replanting: Shagbark hickory (Carya glabra),
American beech (Fagus grandifolia), Shingle oak (Quercus imbricaria), Post oak (Quercus
stellata), and Shumard oak (Quercus shumardii). Trees will be either 3-gallon container grown
RPM planted at a rate of 60 trees per acre, or 3-gallon non-RPM planted at a rate of 120 trees
per acre, or non-RPM bare root seedlings (minimum of 30 inches in height) planted at a rate of
450 stems per acre. The option utilized will be dependent on plant availability at the time of
mitigation planting (if plant availability is not an issue, more than one option may be utilized to
compare survival rates for future mitigation projects). In addition, a single row of shrubs will be
planted along edge of stream just above bankfull elevation where needed to aid in bank
stabilization. Shrub spacing will be approximately four feet on average with higher densities at
high shear locations (ex. outside bends).

For off-site wetland creation the native vegetation to be planted for establishing at least
10 additional acres of palustrine forested wetland include the following species (wetland
enhancement areas will use the same species as well):
Trees — Shellbark hickory (Carya laciniosa), Pin oak (Quercus palustris), Cherrybark oak
(Quercus pagoda), Swamp white oak (Quercus bicolor), Willow oak (Quercus phellos), and
Baldcypress (Taxodium distichum).
Herbaceous seed mix — a mix, such as Cardno JFNew’s “Wooded Wetland Establishment” is
suggested. As an alternative, the following species list shall be used (other appropriate species
may be substituted as cost and availability allows and as approved by the USACE): Green
bulrush (Scirpus atrovirens), Virginia wild rye (Elymus virginicus), Fox sedge (Carex
vulpinoidea), Soft rush (Juncus effusus), Woolgrass (Scirpus cyperinus), and Common
sneezeweed (Helenium autumnate).
Per Kentucky Division of Mine Permits (KDMP) requirements: planting of woody species will
occur during first dormant season following stream restoration.

(e) Any vegetation that would hinder planting or provide excessive competition to natural
regeneration of planted species will be removed with appropriate treatment and documented in
each annual monitoring report.

(f) Exotic vegetation control: The following efforts will be made to reduce introduction and
dispersal of invasive species: removal of exotic species before mitigation begins, cleaning
equipment before it reaches the site, inspecting labels on seed mixtures and mulch for

composition and vegetative monitoring during the required monitoring period. Volunteers,
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invasives, and/or exotic vegetation along riparian zones or within created wetland areas will be
removed by mowing, digging, spraying, burning or a combination of these during annual
maintenance; and documented in each annual monitoring report.

(g) Proposed mitigation plan sheets provide elevation and slope details for the restored
stream designs, and details on specific enhancement efforts and wetland creation.

(h) Erosion control methods will consist of the following: enhancing stream channels during
low or no flow periods, applying seed and installing erosion control blanket immediately after
final grading, planting trees and shrubs and installing silt fence as needed. Stream
enhancement will proceed in a downstream direction to avoid re-suspension of sediment.

(i) Proposed stream enhancement designs are based on geomorphic and hydrologic
principles incorporated with natural channel design techniques utilizing in-stream structures for
habitat diversity and stream bank protection. Wetland creation designs will be incorporated into
stream enhancement designs.

(i) Proposed Stream Plans will indicate stream type, pattern, profile and dimensions for
each stream. Stream morphology was determined by using regional curve data, collecting and
studying data from the existing streams, sediment transport and hydrologic calculations, and
experience designing and constructing streams.

(k) Natural channel design methods, in-stream structures, and habitat enhancement
features will be incorporated into the mitigation plan. Habitat enhancement features will consist
of cover logs, log overhangs, submerged logs, and log/rock vane structures. These features will
also provide bank stability while vegetation becomes established. Stream enhancement efforts
will also include the installation of grade control structures to raise incised streambeds in order
to promote reconnection to the floodplain. This effort will also allow for establishment of
wetlands in the floodplain of those streams.

() Mitigation sites will be permanently protected and maintenance will be provided as
needed, throughout the monitoring period. Site protection will be provided through use of a
restrictive covenant. Maintenance will include elimination of volunteer species by use of general
or spot applications of herbicides, hand picking and mowing, where appropriate.

(m) A representative from the design team will be on site during critical phases of the
construction process. The representative will make periodic site visits and will familiarize

construction personnel with design plans and restoration methods.

(5) Performance Standards/Success Criteria

(a) Standards for assessing stream restoration mitigation goals include:
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1. Streams to be restored on-site must be constructed to meet the dimension, pattern and
profile of the indicated Rosgen Stream Type.

2. There should be no signs of excessive stream bank erosion or severe headcutting.

3. At the end of the monitoring period, the streams shall have average riffle cross section
dimensions reflective of the indicated Rosgen Stream Type.

4. At the end of the monitoring period, the restored off-site streams shall have minimum EPA
Rapid Bioassessment Protocol scores in the sub-optimal range. The target RBP scores are as
follows: P-1 (upstream to downstream by assessment reach) = 110, 110, 120, 120; and P-2 =
120.

5. Root Production Method (RPM) trees will be planted at a rate of 60 trees per acre, or non-
RPM 3-gallon container grown will be planted at a rate of 120 trees per acre, or bare root
seedlings (minimum height of 30 inches) will be planted at a rate of 450 trees per acre. The
option utilized will be dependent on plant availability at the time of mitigation planting (if plant
availability is not an issue, more than one option may be utilized to compare survival rates for
future mitigation projects).

6. Riparian vegetation shall have at least an 80% survival rate of the initial planting of non-
RPM 3-gallon container grown or bare root seedlings; with no single planted tree species
constituting more than 25 percent of the surviving species. The survival rate for RPM plantings
is 90 percent. No one species shall comprise more than 25 percent of the surviving RPM
plantings.

7. Riparian vegetation will consist of no volunteer tree species at the end of the monitoring
period.

8. Per Kentucky Division of Mine Permits (KDMP) requirements: one measure of project
success will be final stream assessment scores that equal or exceed pre-project scores.

9. In the riparian areas, herbaceous plantings must provide a minimum of 70 percent ground
cover; with no one species accounting for more than 40 percent ground cover.

10. Streams will retain their existing linear footage and flow regime.

11. Streams will have a new Ordinary High Water Mark for sections resulting from constructed
riffle structures.

12. Stream channel and in-stream structures must be stable and functioning as designed.

13. Stream morphology must meet proposed Rogsen classifications (i.e., stream slope,
sinuosity, belt width, meanders, bankfull cross-sectional area, width/depth ratios).

14. Annual monitoring should indicate that mitigation is progressing toward meeting success

criteria.
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(a) Standards for assessing wetland creation mitigation goals include:
1. Success will be based on the USACE 2009 Draft Interim Regional Supplement to the Corps
of Engineers’ Wetland Delineation Manual: Eastern Mountains and Piedmont Region.
2. Riparian vegetation shall have at least an 80% survival rate of the initial planting of non-RPM
3-gallon container grown or bare root seedlings; with no single planted tree species constituting
more than 25 percent of the surviving species. The survival rate for RPM plantings is 90
percent. No one species shall comprise more than 25 percent of the surviving RPM plantings.
Herbaceous plantings must provide a minimum of 70 percent ground cover with no one species
accounting for more than 40 percent of ground cover.
3. The wetland will meet the proposed Cowardin Classification (PFO) at the end of the
monitoring period.
4. At least 10 acres of created wetlands will develop in order to fully meet mitigation
requirements.
5. Wetland hydrology will be achieved through the measurement of 14 or more consecutive
days of flooding or ponding, or a water table 12 inches or less below the soil surface, during the
growing season at a minimum frequency of 5 years in 10, as stated in the USACE Regional
Supplement?.
6. Three hydrogeomorphic (HGM) variables will be measured during biannual monitoring to
assess the restoration of wetland functions. Water table fluctuation, redoximorphic features,
and ground vegetation biomass will be measured per the regional HGM guidebook?. These
variables will determine the wetland’s ability to maintain a characteristic plant community,
remove and sequester elements and compounds, and cycle nutrients.

(b) Adaptive Management
If success criteria are not met during the monitoring period, an analysis of the contributing
conditions will be conducted and documented. Remedial action, if required by USACE, will be
performed and documented by the applicant. Remedial actions may include replanting trees and
shrubs, reseeding grasses, adjusting in-stream structures and repairing eroded banks. These
actions will be performed at least twice, depending on the nature of the problem. Should these
efforts not resolve the issue, another site will be found to replace failed sections of the mitigation

sites. The contingency plan for proposed restored perennial streams and created wetlands will

tus. Army Corps of Engineers. 2010. Interim Regional Supplement to the Corps of Engineers Wetland
Delineation Manual: Eastern Mountains and Piedmont Region, ed. J.S. Wakeley, R.W. Lichvar, and C.V.
Noble. ERDC/EL TR-10-XX. Vicksburg, MS: U.S. Army Engineer Research and Development Center.

2 Ainslie, W. B., Smith, R. D., Pruitt, B. A., Roberts, T. H., Sparks, E. J., West, L., Godshalk, G. L., and
Miller, M. V. (1999). “A regional guidebook for assessing the functions of low gradient, riverine wetlands in
western Kentucky,” Technical Report WRP-DE-17, U. S. Army Engineer Waterways Experiment Station,
Vicksburg, MS.
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be payment of in-lieu fees. For the perennial streams, contingency payment will be based on the
length of stream that does not meet performance standards/success criteria during the
monitoring period. For wetlands, it is based on the acreage of wetland that does not meet
performance standards.

(c) Project Performance Evaluations
All stream and wetland sites will be monitored in accordance with the Mitigation Final Rule,
2008. In general, the following guidelines will be used:

For restoration streams:
1. The monitoring period must be sufficient to demonstrate that the compensatory mitigation
has met performance standards. The monitoring period length shall be a minimum of five years
unless performance standards are met in less than five years. In this case, the monitoring
period length can be reduced if there are at least two consecutive monitoring reports that
demonstrate that performance standards have been met. Longer monitoring timeframes are
necessary for compensatory mitigation projects that take longer to develop.
2. Biannual inspections will be conducted each year during the first and last month of the
growing season.
3. The first monitoring report will be due after the first full growing season following the initial
planting.
4. Monitoring reports are due to USACE by January 31 for the previous year, and to the
Kentucky Division of Mine Permits (KDMP) by December 31 for the same monitoring year.
5. Photo stations and monitoring stations will be at the same location.
6. Permanent photo/monitoring stations will be set at a minimum of 1 per 500 feet of perennial
stream.
7. The same monitoring stations shall be used every year.
8. Personnel familiar with natural stream design principles will perform monitoring tasks.
9. Stream monitoring will consist of assessing stream parameters and documenting vegetation
survival.
10. Stream channel form and in-stream structure stability will be monitored to ensure stream
functionality. Maintenance will be performed if the following conditions develop: excessive bank
erosion occurs (RBP scores in the marginal range for bank stability), erosion around or under
structures that would render them ineffective or cause structure collapse, excessive siltation of
pools reducing their effectiveness in reducing energy and/or adversely affecting pool habitat,
and upstream directed vertical bed erosion (headcut) that would jeopardize structure stability
and lead to unstable channel conditions (RBP scores in marginal range for epifaunal/substrate

cover or sediment deposition). Stream conditions will be inspected frequently by design and/or
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stream construction team. Stream channel maintenance will be performed as needed to ensure
stream stability, function and value.
11. Monitoring reports will include a discussion of inspection findings. Conditions such as bank
erosion, streambed characteristics and vegetation survival will be documented. Stream
assessments will be conducted and RBP scores will be compared to pre-disturbance scores
and previous monitoring scores to determine if mitigation is progressing towards meeting goals.
Any problems will be identified and remedial action taken.
12. Parties responsible for monitoring will be Armstrong personnel familiar with the project and
natural channel design, or USACE-approved consultants.
13. RBP assessments will be used to assess physical quality of stream and will include
conductivity, pH and temperature readings. Monitoring reports will include photographic
documentation of streams and riparian vegetation. In addition, riparian vegetation will be
inspected and density, survivorship, composition, percent cover and any non-native species will
be documented. Macroinvertebrate and fish surveys will be conducted, as required. The
Kentucky Division of Water’'s “Methods for Sampling Benthic Macroinvertebrates Communities
in Wadeable Waters” will be followed.
14. When petitioning the Corps for release of mitigation requirements, a full stream delineation
for the mitigation site will be provided (e.g. linear footage, Rosgen, RBP, flow regimes, riffle/pool
count, riparian vegetation survivability).
15. With the first annual report, as-built drawings for the enhanced stream mitigation will be
provided.
16. Data collected at the permanent monitoring stations shall, at a minimum, include Rosgen
analysis and RBP characterization/habitat measurements. Data will be recorded on appropriate
documents.
17. Annual macroinvertebrate and fish sampling will commence the first full year after
construction.

For created wetlands:
1. The monitoring period must be sufficient to demonstrate that the compensatory mitigation
has met success criteria. The monitoring period length shall be 10 years; however, the
applicant can petition for early release after 5 years if success is assured.
2. Biannual inspections will be conducted each year during the first and last two months of the
growing season.
3. The first monitoring report will be due after the first full growing season following the initial
planting.
4. Monitoring reports are due to USACE by January 31 for the previous year.
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5. One permanent monitoring/photo station is typically required for every three acres of each
wetland type created at each wetland location; in this case there are 4 distinct areas of creation,
so a total of 4 photo stations will be used. A Regional Supplement wetland delineation form will

be filled out at each station.

(6) Project Success

The applicant will be responsible for all mitigation including construction oversight, monitoring
and reports, corrective measures, site access control and protection. The surface mining
operation will obtain and submit to KDMP a certification from a registered professional engineer
that all mitigation work has been completed in accordance with the conditions of the Water

Quiality Certification.

(7) Site Protection

Site protection will be provided through use of a restrictive covenant. The restrictive covenant
will be executed after completion of the mitigation construction. It will be recorded within 60 days
after mitigation construction completion, with USACE notification of recording at the time of
execution. Durable signs will be placed identifying the mitigation site as an area not to be
disturbed. They will be placed on approximately 500 foot intervals along the perimeter of the

site. The mitigation site will be integrated into the reclamation plan, with limited site access.

(8) Contingency Plan

If success criteria are not met for any portion of the monitoring year and/or final success criteria
are not satisfied, an analysis of the contributing conditions will be conducted and documented.
Remedial action, if required by USACE, will be performed and documented by the applicant.
Should these efforts not resolve the problem, the contingency plan for the proposed
enhancement of perennial streams and created wetlands will be payment of in-lieu fees. For
the perennial streams, contingency payment will be based on the length of stream that does not
meet performance standards/success criteria during the monitoring period. For wetlands, it is

based on the acreage of wetland that does not meet performance standards.

(9) Monitoring and Long-Term Management
(a) The applicant will be responsible for accomplishing, maintaining, and monitoring all
mitigation sites. Long-term management will include a protective covenant.

(b) Monitoring plans will be provided as discussed under Performance Standards.
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(10) Financial Assurances

The applicant will be responsible for managing any financial assurances and contingency funds
set-aside for remedial measures. The USACE, Louisville District, currently does not have the
means to handle financial assurances; therefore, no USACE-managed financial assurances are

proposed for this project.
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TABLE 1

Warden Waste Site
Existing Off-site Resources

Stream Stream Existing RBP
ID Type Length/Acres Scores*
OFF-SITE
P-1 Perennial 5509 89/97/95/97
P-2 Perennial 1184 95/98
1-6 Intermittent 517 114
-7 Intermittent 91 108
1-8 Intermittent 1626 125/121
1-9 Intermittent 1195 123
E-37 Ephemeral 253 132
E-38 Ephemeral 329 117
E-39 Ephemeral 1092 124
E-40 Ephemeral 752 130
E-41 Ephemeral 343 128
E-42 Ephemeral 387 109
E-43 Ephemeral 692 112
Wetland D PFO 4.84 ac.
Wetland E PFO 1.19 ac.
Wetland F PFO 1.90 ac.
Wetland G PFO 0.68 ac.
Wetland H PFO 0.70 ac.
Wetland | PFO 1.24 ac.
Wetland J PFO 1.15 ac.
TOTALS: Perennial 6693 ft.
Intermittent 3429 ft.
Ephemeral 3848 ft.
Wetlands 11.70 ac.

*Listed upstream to downstream for multiple assessments
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Warden Waste Mitigation Site
Existing Streams and Wetlands

Legend
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Warden Waste
Off-Site Mitigation

Note: In wetland creation and enhancement areas,
upland trees not suitable for wetlands shall be
cut and used for stream structures. Under story
vegetation within the wetland creation areas not
suitable for wetland creation shall be removed
from the wetlands and replanted with wetland
vegetation.
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Plan Sheet #1

Streams outside the boundary
not to be disturbed.
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Retention Plug:

At various locations along Williams
Creek small depressional drains exist
that drain the existing wetland. To
enhance and help create additional
wetlands areas. these drains shall be
partially filled to prevent or slow
water exiting the flood plain at these
points. (Retention plug top width
should be long enough to prevent
erosion of the plug during high water).

Vernal Pools:

At various locations within the designated
wetland creation area. small depressional
areas will be created (excavated) to create
vernal pools. The created pool area shall
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© within the excavated area. The pools shall
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of the plug during high water).

Vernal Pools:
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Habitat Structure Details

Williams Creek and Kronos Channel

Log Overhang Structure

A Left Overbank

1uu

Bankfull/Top of Bank

Roots or limbs
buried in bank

Edge_Of_WEkﬂ - \
Cut trench the length of log

Flow
Edge Of Water ->
- - "% " —"—"—"—"~"~"¥"~"¥~"¥*"¥*“"**“"*4————- - and root end so that the log
can be placed at the end of
slope/edge of water as shown
Bankfull/Top of Bank
) N
A Right Overbank B
Ter hro?ts %ff tree to Fil ed
match the log diameter on | ill compacte:
the exposed side of the log Flltl):gm?falgsad back of log
Left Overbank Right Overbank Left Overbank “Water Elevation Right Overbank
BF/TOB /’Watef Elevation  gF/TOB BF/TOB BF/TOB
Roots placed in trench cut in bank. Detail "A" Detail "B"
Then backfill the trench and behind *NOTE: Water level established by elevation
the log with compacted fill. at the centerline of flow for the first
downstream constructed riffle. A footer
Ioghmay be used to e:]evate the IIog I
. overhang structure to the proper level. .
Section A-A Section B-B
Log shall be placed
to provide cover for Log shall be placed
aquatic species to provide cover for
/s aquatic species
=
/ J
Detail "A" Detail "B"

Submerged Log Structure

[

Root Wad

Top of log shall be positioned
approximately 1.5' below the
top of bank.

Length of buried log
shall be at least half
the total length of log.

Log submerged In pool

Log shall extend into bank below flow line.

approximately 1.5' below
the top of bank.

Length of buried log
shall be a minimum
of 4' and shall be

1'- 3"in diameter.

-0 Ney
Flow = 7}5‘%’\89%
- 0.5' diameter log ey X2
Log shall be positioned in Eo\
such a way that only the root Place boulders to key LN
ballis exposed. log into bank. Plan View
Log shall not extend more
than % channel bottom width
Plan View
Section C-C
T.H.E PROJECT: WARDEN WASTE MINE SITE - PROPOSED MITIGATION |$TREAM: WILLIAMS CREEK AND KRONOS CHANNEL
Engineers, Inc. COUNTY: OHIO STATE: KY NEAR: CENTERTOWN | ITEM: HABITAT STRUCTURE DETAILS EXHIBIT 30




Habitat Structure Details

Williams Creek and Kronos Channel

Log Vane Cover Log

Rock Shall Extend a
Minimum of 10" Upstream
of Log

__Flow
-

Channel Bottom
BF/TOB

Rock Shall Extend a
Minimum of 5' Downstream
of Log

BF/TOB
Channel Bottom
o

Top of Log at Thalweg
at or Near the Channel
Bed Elevation

—Cover Log

Slope of Log From Bankfull
N

_ — — — — toThalweg 4% - 7% .
Pt RGNS Plan View
- ~ o 9/,1,6

9
N
3' (Min)

Log shall be approximately 25' - 30" in length
with a minimum diameter of 1.5".

Upstream end of log shall be placed a

minimum of 5' into bank at bankfull elevation.

The log can be sawed at a sharp angle and
driven into bank or placed in trench and backfilled.

Downstream end of log shall be placed in the channel CrOSS SeCt|0n V|eW
bottom at center of thalweg. Cover log shall consist

of 2 0.5'to 1.0' diameter
Rock protection shall be placed along the bank log placed at or just below the
upstream and downstream of the log. Rock placement anticipated water line created

i by backwater from the first
shall begin at channel bottom toe of slope and extend downstream constructed riffle.

to bankfull elevation or to 1.0' below the topb of bank, :

whichever is greater. Rock shall be a minimum of 1.5' S,?,ﬁrﬁﬂfn(gf'g%yﬂ'tf fﬁggnaa

diameter and keyed into channel bank. bank and other end will extend
1, y

The log at bankfull shall be buried into the channel T,f,)id/:htf)é;: ?ongng:-,:ﬁtg:;ngbd

bank a minimum of 5'. in upstream direction.

Log will alternate sides.
(See Plan Sheets)

Constructed Riffle

Top of Bank

Channel Bottom

Thalweg —

ifflefCregt

Channel Bottom

Top of Bank

The Rock Key and Riffle Crest
Area Shall Consist of Boulders

B ) v ;
See Stream Mitigation Plan with Average Diameter of 1.5'.
and Profile for Location .
of Constructed Riffles Plan V|eW

Upstream Slope of Riffle

Downstream Slope of Riffle to be Between 6:1 to 4:1

to be Between 20:1 to 10:1
Unless Slope Required is
Indicated on the Stream Profile

_____ ———

Construct Riffle With Variable o
Size Gravel (0.5'to 1.5'in dia.) Crest Height 2 Above Stream

Noted on the Stream Profile

Crest Width 2'

< Flow

Thalweg

Depth of Riffle Rock to be
Placed a Minimum of 0.5'
Below Existing Channel Bottom

Riffle Profile Along Thalweg

Key Width
>

(Section A-A)
Existing Top of Bank MatchBExisting Stream Match Exilf.tér:g Stream
- . ) xisting Top of Banl ank Slope ank Slope
Existing Top of Bank — 5.5:1 5.5:1
xisting Top of Ban / Existing Top of Bank

\ Existing Top of Bank

Existing Ground/ 2' Existing Ground/

Key Into Bank Min. 3'

2 >
Section B-B Section C-C
Through Crest of Riffle At Either End of Riffle
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RIPARIAN ZONE PLANTING NOTES

(USE OPTION ONE OR OPTION TWO FOR TREE PLANTINGS)

PLAN VIEW: PLANTING DETAIL PLAN VIEW: PLANTING DETAIL
RPM Riparian Trees (Option One) NON - RPM Riparian Trees (Option Two)

TREE2 TREE4 TREE1 TREE3 TREES TREE2 TREE4 TREE1 TREE3 TREES5
25' 10
25' 1o
TREE1 TREE3 TREES5 TREE2 TREE4 TREE1 TREE1 TREE3 TREE5 TREE2 TREE4 TREE 1

RPM RIPARIAN TREE PLANTINGS (OPTION ONE) TREE PLANTING (OPTION TWO)

1. Trees shall be container grown or bare root.
1. Only trees that have been produced by the Root Production 9

Method (RPM) shall be planted in the Riparian zone. 2. Bare root stock must be a minimum 30" (inches)
in height and planted on 10" x 10" spacing in a
2. The trees shall be three gallon container grown. Istagglgred pat?em. ) pacho !
3. The trees shall be planted between the dates of October 1 and 3. Three-gallon trees shall be planted on 19" x 19"
December 15. spacing in a staggered pattern.
4. Trees in the same row shall be planted on 25 foot spacing. 4. NOTE: Option One notes with % also apply
to Option T
% 5. The first row of trees nearest the channel shall be planted approximately o Dption Two
8 feet beyond the shrub plantings.
6. The second row shall be planted 25 feet behind the first row. THE FOLLOWING TREES WILL
The subsequent rows will also be on 25 foot spacing. BE USED FOR BOTH OPTIONS
7. The trees shall be planted in a staggered pattern, not one directly An equal amount of the following trees are to
behind the other. be planted throughout the riparian zone.
% 8. The trees shall be planted with alternating species. PERRINIAL AND INTERMITTENT EPHEMERAL STREAM TREE LIST
STREAM TREE LIST
RECOMMENDED PROCEDURES FOR PLANTING RPM TREES Tree 1: Shagbark hickory (Carya glabra)

Tree 1: Shellbark hickory (Carya laciniosa)  Tree 2: American beech (Fagus grandifolia)
Tree 2 Cherrybark oak (Quercus pagoda) Tree 3: Shingle oak (Quercus imbricaria)

1. Site preparation - trees are to be planted on a raised mound of Tree 3: Willow oak (Quercus _phellos) Tree 4: Post oak (Quercus stellata)
existing soil. The mound shall be 8-10 inches high after mild Tree 4; Water oak (Quercus nigra) Tree 5: Shumard oak (Quercus shumardii
compaction. The base of the mound shall have a minimum width Tree 5: White oak (Quercus alba)

of seven feet with a flat crown (top) at approximately four feet.

. ;’g?nt:t:(leigl'ﬁl(l:ﬁz:&%?ximately the same size as the container (10 inch S HRU B P LANTI N G S .
(These will not be RPM Plantings)

N

% 3. After unloading trees, they shall be watered thoroughly and protected
from excessive heat or cold. Do not allow rootball to freeze or dry out.

% 4. If the trees are not to be planted for several days or weeks, they

should be watered every 3-4 days and again immediately before planting. PLAN VIEW: SHRUB PLANTING DETAIL
% 5. Remove the plastic container in which the trees have been growing
prior to planting. Do not disturb rootball after container has been SHRUB1 SHRUB2 SHRUB3
removed. % %
% 6. Do not plant trees any deeper than the level at which they were growing , ,
in the container. It is acceptable to plant the trees 1 inch above the < -4 N -4 S
level they were growing in the container.
7. Trees planted between October 1 and December 15, will require The following shrubs are to be
thef?plication of a slow release fertilizer after planting. planted near bankfull elevation.
1-17/2 tablespoons around drip zone is recommended. An analysis See typical cross sections for
of 27-3-7 with 1.B.D.U. or similar is recommended. number of rows and placement.
Shrub 1: Rough-leaf Dogwood (Cornus drummondii)
Shrub 2: Strawberry Bush (Euonymus americanus)
Shrub 3: Indigo Bush (Amorpha fruiticosa)
Three gallon container shrubs shall
R P M T R E E be planted on approximate 4' spacing
with an equal amount of each species
P LANTI N G D ETAI L planted in random sequence.
N
SEEDING:
The following native grasses will be
Tée?.;u?rd Plant Tree No Deeper sown along both stream banks and
(Optional) Than Top Of Root Mass. ioari .
- # throughout the riparian zone:
Do NOT Allow Dirt To Pile
Top Of Root Ball Up On Tree Trunk . . : o,
0"-1" Above Backfill Switchgrass (Panicum virgatum) 20%
Root Virginia Wild Rye (Elymus virginicus) 20%
Compacted Ball Rough Barnyard Grass (Echinochloa muricata)  10%
Backfill Annual Rye (Lolium perenne 10%
Weed Barrier Mat Big bluestream (Andropogon gerardii) 20%

Forking panic grass/smooth panic grass

(Dichanthelium dichotomum/ dichotomiflorum)  20%

Raised Mound——= ~ ' 10" Apply seed at a rate of 20 pounds/?cre
| | or as recommended by seed supplier.
==

3'Min

Straw mulch or erosion control blanket shall
A be placed immediately following seeding.

7 Additional native species may be substituted based on
| approval of Army Corps of Engineers

Riparian Zone Width will be a minimum
of 100" for intermittent streams

Shrub plantings and seeding
will be the same for each option.
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WETLAND PLANTING DETAILS

If using tree seedlings, use 10 foot spacing.

10'
5—e—=—10'——®e

10'

Planting Quantities Shall Meet Densities

Stated In The Wetland Mitigation Planting Plan.
Plant Locations Shall Be Irregularly Spaced And
Distributed Such That No Area Is Dominated

By Any Single Species

WETLAND PLANTING SPECIES LIST

TREES

Shellbark hickory (Carya laciniosa)
Cherrybark oak (Quercus pagoda)
Pin oak (Quercus palustris)

Swamp white oak (Quercus bicolor)
Willow oak (Quercus phellos)
Baldcypress (Taxodium distichum)

HERBACEOUS SEED MIX

Cardno JFNew's “Wooded Wetland Establishment” seed mix
OR

Green bulrush (Scirpus atrovirens)

Virginia wild rye (Elymus virginicus

Fox sedge (Carex vulpinoidea

Soft rush (Juncus effusus)

Woolgrass (Scirpus cyperinus)

Common sneezeweed (Helenium autumnale)

If using RPM trees, use 25 foot spacing.
(non-RPM 3-gal. trees, use 19 foot spacing)

25' 25'
125 —@—25' ——e

25'

RECOMMENDED PROCEDURES FOR PLANTING RPM TREES

1. Site preparation - trees are to be planted on a raised mound of
existing soil. The mound shall be 8-10 inches high after mild
compaction. The base of the mound shall have a minimum width
of seven feet with a flat crown (top) approximately three to four feet
in width.

. The hole shall be approximately the same size as the container (10 inch
diameter-8 inch depth) or slightly larger.

. After unloading trees, they shall be watered thoroughly and protected
from excessive heat or cold. Do not allow rootball to freeze or dry out.

. If the trees are not to be planted for several days or weeks, they
should be watered every 3-4 days and again immediately before planting.

. Remove the plastic container in which the trees have been growing
prior to planting. Rough up the sides and bottom of planting hole so
roots can penetrate the soil. Position tree in hole with top of root mass
level with top of mound. Backfill hole with loose soil.

. Trees planted between October 1 and December 10, will require
the application of a slow release fertilizer after trees are dormant in late
fall or winter. 1 tablespoon of Scottfield fertilizer 27-3-6 with IBDU or equal
applied to the soil around the base of the trees is recommended.

. Install 4'x4' weed mat, if desired.

. Install 24" tree guard around tree, if desired.

. Planted trees should be watered daily for 7 to 10 days, then watered every
other day for the next 2 weeks (or the equivalent in rainfall).

RPM TREE
PLANTING DETAIL

a A~ W N

© oo~

Tree Guard

4 Plant Tree No Deeper
(Optional)

Than Top Of Root Mass.

Do NOT Allow Soil To Mound
Up On Tree Trunk Above
Rood Ball

Top Of Root Ball
0"-1" Above Backfill

Compacted
Backfill Root
Weed Barrier Mat Ball
Raised Mound——= ‘ | : ‘ 10"
I=="
‘ 3' Min ‘

T.H.E. PROJECT:
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APPENDIX
(In the order they appear)

Stream Assessment Sheets
Photographs

Wetland Delineation Forms
Photographs



Low Gradient Stream Data Sheet

STREAM NAME: P-1 US#1 (Williams Creek) LOCATION: Warden Waste Ste-upper segment of Williams Creek
STATION: WP 557 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek

LAT: 37-24-29.9 LONG: 87-03-47.7 COUNTY; Ohio USGS 7.5 TOPO; Equality

DATE: 2/19/14 TIME: 9:35ET MAM 0OPM INVESTIGATORS; John Bottonm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 45  °F Inchesrainfall in past 24 hours 01 in
O Olntermittent showers 25 % Cloud Cover
MClear/sunny
P-Chem:  Temp (°F) 39.9 D.O.(mg/l) % Saturation pH(S.U.) Cond. 173.7 O Grab
INSTREAM WATERSHED
FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 6.6 ft Predominant Surrounding Land Use:
Stream Width BF 85 ft Surface Mining O Construction O Forest
Stream Bottom Width 25 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 10 ft O Oil Wells O Industria M Silviculture
Avg. H20 Depth Riffle 02 ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry O Pooled 0O Low O Normad M Perennia O Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential O Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Redcedar O Fully Exposed (0-25%) O Dredging
Trees Shrubs Sycamore Partially Exposed (25-50%) O Channelization
O Grasses Herbaceous Pinoak O Partialy Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Blackgum O Fully Shaded (75-100%) RR berm next to channel
Substrate Est. O pPC Riffle 30 % Run; 15 % Pool 55 %
Silt/Clay (<0.06 mm) 30 75 80
Sand (0.06-2 mm) 10 10 10
Gravel (2-64 mm) 60 15 10
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may rate at
high end of scale) ™\
SCORE 20 19 18 17 16 15 14 13K12J11 10 9 8 7 6 543210
Mixture of substrate materials, | Mixture of soft sand, mud, or | All mud or clay or sand | Hard-pan clay or bedrock;

2. Pool Substrate/

with gravel and firm sand

clay; mud may be dominant; | bottom;

little or no root mat;

no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present.
N\
SCORE 20 19 18 17 16 10 9 8 7 6 543210

3. Pool Availahility

Even mix of large shallow, large-
deep, small-shallow, small-deep
pools present.

15 14 13 12(‘11 ),
Majority of pools large- ;

very few shallow. prevalent than deep pools.

Shallow pools much more

Majority of pools small-
shallow or pools absent.

SCORE

20 19 18 17 16

15 14 13 12 11

7\
10987k6')

543210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment
and bends; moderate | deposition.
deposition of prevalent.
SCORE 20 19 18 17 16 15 14 13 12 11 109@76 543210
Water fills % of the

5. Channel Flow Status

Water reaches base of both

Water fills > 75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of _channel  substrate is | riffle substrates are mostly | standing pools.
exposed. 0. exposed.
SCORE 20 19 18 17 16 15414 13 12 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
channelization is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

504 3 2 10

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in

The bends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

C el straight; waterway
has been channelized for a
long distance.

these areas. 7\
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 32 1 0
8. Bank Stability Banks stable; evidence of | Moderately stable, Moderately unstable, 30-60% | Unstable, y eroded areas,

erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

of bank in reach has areas of
erosion, high erosion
potential during floods.

“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

7\ scars.

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB) o~

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 6 5 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7©\
SCORE L eft Bank 10 9 8 7 6 5 4 \ 3’ 2 1 0
(LB)
SCORE Right Bank 10 9 8 7 6 5 4 3 @ 1 0
(RB)

o

NOTES/ICOMMENTS; F4 Rosgen stream type.




Low Gradient Stream Data Sheet

STREAM NAME: P-1 US#2 (Williams Creek) LOCATION: Warden Waste Ste-near confluence of East Fork
STATION: WP558 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek

LAT: 37-24-25.2 LONG: 87-03-46.6 COUNTY; Ohio USGS 7.5 TOPO; Equality
DATE: 2/19/14 TIME: 10.00ET MAM 0OPM INVESTIGATORS; John Bottonm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 46  °F. Inchesrainfall in past 24 hours 01 in
O Olntermittent showers 25 % Cloud Cover
MClear/sunny
P-Chem:  Temp (°F) 374 D.O. (mg/l) % Saturation pH(S.U.) Cond. 2570 O Grab
INSTREAM WATERSHED
FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 40 ft Predominant Surrounding Land Use:
Stream Width BF 105 ft O Surface Mining O Construction Forest
Stream Bottom Width 10 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 10 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle 0.1 ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry O Pooled 0O Low O Normad M Perennia O Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential O Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Red maple O Fully Exposed (0-25%) O Dredging
Trees Shrubs Sycamore O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Pinoak Partially Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Walnut O Fully Shaded (75-100%) Berm next to channel
Tulip poplar
Substrate Est. O pPC Riffle 10 % Run; 10 % Pool 80 %
Silt/Clay (<0.06 mm) 10 10 100
Sand (0.06-2 mm)
Gravel (2-64 mm) 90 90
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adeguate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may rate at
high end of scale) ™\
SCORE 20 19 18 17 16 15 14 13K12J11 10 9 8 7 6 543210
Mixture of substrate materials, | Mixture of soft sand, mud, or | All mud or clay or sand | Hard-pan clay or bedrock;

2. Pool Substrate/

with gravel and firm sand

clay; mud may be dominant;

bottom;

little or no root mat;

no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present. Q
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 7 6 543210

3. Pool Availahility

Even mix of large shallow, large-
deep, small-shallow, small-deep
pools present.

Majority of pools large-deep;
very few shallow.

Shallow pools much more

prevalent than deep pools.

Majority of pools small-
shallow or pools absent.

SCORE

20 19 18 17 16

7N\
15 14 13 12 )11

10 9 8 7 6

543210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

depositi pools prevalent.
SCORE 20 19 18 17 16 15 14 13 12 11 1(i9876 543210

5. Channel Flow Status

Water reaches base of both

Water fills > 75% of the

Water 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel _ substrate is | riffle substrates are mostly | standing pools.
exposed. exposed. exposed.
SCORE 20 19 18 17 16 15 14813y 12 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
channelization is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 7y 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in

The bends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends in"te stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

these areas. 7©\
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 584 210
8. Bank Stability Banks stable; evidence of | Moderately stable, Moderately unstable, 30-60% | Unstable, many eroded areas,

erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

of bank in reach has areas of
erosion, high erosion
potential during floods.

“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

7\ scars.

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB) o~

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE LeftBank 10 9 8 7 6 w 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 6 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7©\

SCORE L eft Bank 10 9 8 \ 7’ 6 5 4 3 2 1 0
(LB)
SCORE RightBank 10 9 8 7 6 @ 4 3 2 10
(RB)
Total Score

NOTES/ICOMMENTS; F4/6 Rosgen stream type.




Low Gradient Stream Data Sheet

STREAM NAME: P-1 MS (Williams Creek) LOCATION: Warden Waste Ste-middle section
STATION: WP 645 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-24-09.6 LONG: 87-03-43.8 COUNTY; Ohio USGS 7.5 TOPO; Equality

DATE: 2/19/14

TIME: L45ET OAM ©PM

INVESTIGATORS;

John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 60 °F. Inchesrainfall in past 24 hours 01 in
O MIntermittent showers 5 % Cloud Cover
Clear OClear/sunny
P-Chem:  Temp (°F) 46.6 D.O.(mg/l) % Saturation pH(S.U.) Cond. 2580 0O Grab

INSTREAM WATERSHED

FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 8-10 ft Predominant Surrounding Land Use:
Stream Width BF 12.0 ft O Surface Mining O Construction Forest
Stream Bottom Width 30 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 15 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle 0.3 ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry O Pooled 0O Low O Normad M Perennia O Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential O Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Maple O Fully Exposed (0-25%) O Dredging
Trees Shrubs Redcedar O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Pinoak O Partialy Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Swamp chestnut oak Fully Shaded (75-100%)
Substrate Est. O pPC Riffle 30 % Run; 30 % Pool 40 %
Silt/Clay (<0.06 mm) 20 25 80
Sand (0.06-2 mm) 20 25 10
Gravel (2-64 mm) 60 50 10
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may rﬁ
high end of scale).
SCORE 20 19 18 17 16 15 14 13 12W 10 9 8 7 6 543210

2. Pool Substrate/
Characterization

Mixture of substrate materials,
with gravel and firm sand
prevalent;

root

mats  and

Mixture of soft sand, mud, or
clay; mud may be dominant;
some root mats and

All mud or clay or sand | Hard-pan clay or bedrock;
bottom; little or no root mat; | no root mat or vegetation.
no submerged vegetation.

submerged vegetation common. submerged vegetation
present.
N\
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 d 7:!'6 543210
Even mix of large shallow, large- | Majority of pools large-deep; | Shallow pools h more | Majority of pools small-
3. Pool Availahility deep, small-shallow, small-deep | very few shallow. prevalent than deep pools. shallow or pools absent.
pools present. 7~\
SCORE 20 19 18 17 16 15 14 13 12“11) 10 9 8 7 6 543210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment
and bends; moderate | deposition.
deposition of pool gegyalent.
SCORE 20 19 18 17 16 15 14 13 12 11 1098 543210
Water fills 25-7%esbf the

5. Channel Flow Status

Water reaches base of both

Water fills > 75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel  substrate is | riffle substrates are mostly | standing pools.
exposed. exposgl. exposed.
SCORE 20 19 18 17 16 15U4 13 12 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
channelization is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 14 13 12 11

10 9R8 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in

The bends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends 1T the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

these areas. 7©\
SCORE 20 19 18 17 16 15 14 13 129 11 10 9 8 7 6 543210
8. Bank Stability Banks stable; evidence of | Moderately stable, Moderately unstable, 30-60% | Unstable, many eroded areas,

erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

of bank in reach has areas of
erosion, high erosion
potential during floods.

“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona
scars.

N\

SCORE L eft Bank 10 9 8 7 6 5 4 ‘ 3’ 2 1 0

(LB) =

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE L eft Bank 10 9 8 7 6 5 4 ‘ 3’ 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 6 5 4 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7©\

SCORE L eft Bank 10 9 8 7 \6 ’ 5 4 3 2 1 0
(LB)
SCORE RightBank 10 9 8 @ 6 5 4 3 2 10
(RB)
Total Score

NOTES/ICOMMENTS; F4/6 Rosgen stream type.




Low Gradient Stream Data Sheet

STREAM NAME: P-1DS (Williams Creek) LOCATION: Warden Waste Ste-lower end of site near Rt 69
STATION: WP719 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-24-09.6 LONG: 87-03-43.8 COUNTY; Ohio USGS 7.5 TOPO; Equality

DATE: 2/20/14

TIME: 9:00ET OAM M™MPM

INVESTIGATORS;

John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 50 °F. Inchesrainfall in past 24 hours 01 in
O MIntermittent showers 100 % Cloud Cover
Clear OClear/sunny
P-Chem:  Temp (°F) 36.5 D.O.(mg/l) % Saturation pH(S.U.) Cond. 263.0 0O Grab

INSTREAM WATERSHED

FEATURES

Stream Width EOW
Stream Width BF
Stream Bottom Width

50

10.0
3.0

Avg. Bankfull Depth
Avg. H20 Depth Riffle

15

0.3

ft
ft
ft
ft
ft

O Surface Mining
O Deep Mining
O Oil Wells

O Land Disposa

LOCAL WATERSHED FEATURES:
Predominant Surrounding Land Use:

O Construction Forest

O Commercid O Pasture/Grazing

O Industrid O Silviculture

O Row Crops O Urban Runoff/Storm Sewers

Hydraulic Structures:
O Dams

Stream Flow;
O Bridge Abutments O Dry

O Pooled O Low

Stream Type;
O Norma M Perennid O Intermittent

O Isand O Waterfdls High 0O Very Rapidor Torrential O Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Sugar maple O Fully Exposed (0-25%) O Dredging
Trees Shrubs Beech O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Hophornbeam Partially Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Swamp chestnut oak O Fully Shaded (75-100%)
Substrate Est. O pPC Riffle 5 % Run; 5 % Pool 90 %
Silt/Clay (<0.06 mm) 90 90 100
Sand (0.06-2 mm)
Gravel (2-64 mm) 10 10
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may rate at
high end of scale).
SCORE 20 19 18 17 16 15 14 13 12 11 1049 8 7 6 543210

2. Pool Substrate/

Mixture of substrate materials,
with gravel and firm sand

Mixture of soft sand, mud, or
clay; mud may be dominant;

All d or clay or sand | Hard-pan clay or bedrock;
bottom; little or no root mat; | no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
resent.
P 7~
SCORE 20 19 18 17 16 15 14 13 12 11 10 !( 8’ 7 6 543210
Even mix of large shallow, large- | Majority of pools large-deep; | Shallow p much more | Majority of pools small-
3. Pool Availahility deep, small-shallow, small-deep | very few shallow. prevalent than deep pools. shallow or pools absent.

pools present.

SCORE

20

19

18 17 16

15 14 13 12 11

7N\
Qo) 8 7 6 5 43210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

d i on of pools prevalent.
SCORE 20 19 18 17 16 15 14 13 12 11 109 8 7 6 543210

5. Channel Flow Status

Water reaches base of both

Water fills > 75% of the

ills 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel  subgtrate is | riffle substrates are mostly | standing pools.
exposed. exposed. exposed.
SCORE 20 19 18 17 16 15 14 13 1% 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
channelization is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 14 13 12 11

10 9R8 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in

The bends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends 1T the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

these areas. 7©\
SCORE 20 19 18 17 16 15 14 13 129 11 10 9 8 7 6 543210
8. Bank Stability Banks stable; evidence of | Moderately stable, Moderately unstable, 30-60% | Unstable, many eroded areas,

erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

of bank in reach has areas of
erosion, high erosion
potential during floods.

“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona
scars.

SCORE ef k
L eft Ban 10 9 8 7 6 5 4 3 2 1 0

(LB) (5

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE L eft Bank 10 9 8 7 6 ‘ 5 ’ 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 6 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone

SCORE L eft Bank 10 9 8 7 6 5 4 2 1 0
(LB)
SCORE Right Bank 10 9 8 7 @ 5 4 3 2 1 0
(RB)
Total Score

NOTES/ICOMMENTS; F6 Rosgen stream type.




Low Gradient Stream Data Sheet

STREAM NAME: P-2US LOCATION: Warden Waste Ste-southwest corner of site near Rt 69
STATION: WP479 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek

LAT: 37-23-58.9 LONG: 87-03-48.0 COUNTY; Ohio USGS 7.5 TOPO; Equality

DATE: 2/18/14 TIME: 2221 ET QOAM MPM INVESTIGATORS; John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 54 °F. Inchesrainfall in past 24 hours 024 in
O MIntermittent showers 15 % Cloud Cover
Clear OClear/sunny
P-Chem:  Temp (°F) 42.4 D.O. (mg/l) % Saturation pH(S.U.) Cond. 431.0 OGrab
INSTREAM WATERSHED
FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 56 ft Predominant Surrounding Land Use:
Stream Width BF 10.0 ft O Surface Mining O Construction Forest
Stream Bottom Width 15 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 1-15 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle 035 ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry O Pooled 0O Low O Normad M Perennia O Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential O Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Sugarberry O Fully Exposed (0-25%) O Dredging
Trees Shrubs Redcedar O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Blackgum Partially Shaded (50-75%) (O Ful 0O Partia)
Number of Strata 3 Red oak O Fully Shaded (75-100%)
Pin oak
Substrate Est. O pPC Riffle % Run; 60 % Pool 40 %
Silt/Clay (<0.06 mm) 20 20
Sand (0.06-2 mm) 40 40
Gravel (2-64 mm) 40 40
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may rate at
high end of scale).
SCORE 20 19 18 17 16 15 14 13 12 11 10@8 7 6 543210

2. Pool Substrate/

Mixture of substrate materials,
with gravel and firm sand

Mixture of soft sand, mud, or
clay; mud may be dominant;

All
bottom;

mud or clay or sand
little or no root mat;

Hard-pan clay or bedrock;
no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present.
N\
SCORE 20 19 18 17 16 15 14 13 12 11 109 7 6 543210
Even mix of large shallow, large- | Majority of pools large-deep; | Shallow s much more | Majority of pools small-

3. Pool Availahility

deep, small-shallow, small-deep
pools present.

very few shallow.

prevalent than deep pools.

shallow or pools absent.

SCORE

20 19 18 17 16

15 14 13 12 11

10@76

543210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

deposition of S prevalent.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9fs 6 543210

5. Channel Flow Status | Water reaches base of both | Water fills > 75% of the | Water fills 5% of the | Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel  substrate is | riffle substrates are mostly | standing pools.
exposed. exposed. exposed.
SCORE 20 19 18 17\ 1 15 14 13 12 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
channelization is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 14 13 12 11

10 9R8 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in
these aress.

The bends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends 1T the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

N\

Channel straight; waterway
has been channelized for a
long distance.

SCORE

20 19 18 17 16

15 14 13 12 11

10J9 8 7 6

543210

8. Bank Stability

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

Moderately stable,
infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

Mod&ately unstable, 30-60%
of bank in reach has areas of
erosion, high erosion
potential during floods.

Unstable, many eroded areas,
“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

7\ scars.

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB) (5

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 6 5 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score
each bank riparian

Width of riparian zone > 18
meters, human activities (i.e.,
parking lots, roadbeds, clear-

Width of riparian zone 12-18
meters; human activities have
impacted zone only

Width of riparian zone 6-12
meters; human activities has
inpacted zone a great deal .

Width of riparian zone <6
meters, little or no riparian
vegetation due to human

Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7©\
SCORE L eft Bank 10 9 8 7 6 \5 ’ 4 3 2 1 0
(LB)
SCORE Right Bank 10 9 8 7 6 @ 4 3 2 1 0
(RB)
Total Score

NOTES/ICOMMENTS; F5 Rosgen stream type.




Low Gradient Stream Data Sheet

STREAM NAME: P-2DS LOCATION: Warden Waste Ste-southwest corner of site near Rt 69
STATION: WP473 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek

LAT: 37-23-55.2 LONG: 87-03-43.2 COUNTY; Ohio USGS 7.5 TOPO; Equality

DATE: 2/18/14 TIME: 1:18ET QOAM MPM INVESTIGATORS; John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 52 °F. Inchesrainfall in past 24 hours 024 in
O MIntermittent showers 20 % Cloud Cover
Clear OClear/sunny
P-Chem:  Temp (°F) 439 D.O.(mg/) % Saturation pH(S.U.) Cond. 508.0 0O Grab
INSTREAM WATERSHED
FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 6-7 ft Predominant Surrounding Land Use:
Stream Width BF 10.0 ft O Surface Mining O Construction Forest
Stream Bottom Width 15 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 15 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle 04 ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry O Pooled 0O Low O Normad M Perennia O Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential O Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Sweetgum Maple O Fully Exposed (0-25%) O Dredging
Trees Shrubs Walnut Sugarberry | O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous American em Blackgum Partially Shaded (50-75%) (O Ful 0O Partia)
Number of Strata 3 Redcedar O Fully Shaded (75-100%)
Red oak
Substrate Est. O pPC Riffle % Run; 40 % Pool 60 %
Silt/Clay (<0.06 mm) 85 85
Sand (0.06-2 mm) 10 10
Gravel (2-64 mm) 5 5
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may rate at
high end of scale).
SCORE 20 19 18 17 16 15 14 13 12 11 1049 8 7 6 543210
Mixture of substrate materials, | Mixture of soft sand, mud, or | All d or clay or sand | Hard-pan clay or bedrock;
2. Pool Substrate/ with gravel and firm sand | clay; mud may be dominant; | bottom; little or no root mat; | no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present.
N\
SCORE 20 19 18 17 16 15 14 13 12 11 10%3)76 543210
Even mix of large shallow, large- | Majority of pools large-deep; | Shallow p much more | Majority of pools small-

3. Pool Availahility

deep, small-shallow, small-deep
pools present.

very few shallow.

prevalent than deep pools.

shallow or pools absent.

SCORE

20 19 18 17 16

15 14 13 12 11

7\
W9876

543210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

depositi pools prevalent.
SCORE 20 19 18 17 16 15 14 13 12 11 1(i9876 543210

5. Channel Flow Status

Water reaches base of both

Water fills > 75% of the

Water 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of _channel  substrate is | riffle substrates are mostly | standing pools.
exposed. 0. exposed.
SCORE 20 19 18 17 16 15414 13 12 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
channelization is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 14 13 12 11

109 8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in
these aress.

The bends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The™Dends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

SCORE

20 19 18 17 16

7N\
15 14 13 113

10 9 8 7 6

543210

8. Bank Stability

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

Moderately stable,
infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

Moderately unstable, 30-60%
of bank in reach has areas of
erosion, high erosion
potential during floods.

Unstable, many eroded areas,
“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

7\ scars.

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB) (5

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 6 5 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7\
SCORE L eft Bank 10 9 8 7 ‘ 6 ’ 5 4 3 2 1 0
(LB)
SCORE Right Bank 10 9 8 7 6 5 4 @ 2 1 0
(RB)

o

NOTES/ICOMMENTS; F6g Rosgen stream type.




Low Gradient Stream Data Sheet

STREAM NAME: 1-6 LOCATION: Warden Waste Ste
STATION: WP 634 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-24-18.6 LONG: 87-03-46.2 COUNTY; Ohio USGS 7.5 TOPO; Equality

DATE: 2/19/14

TIME: 12249ET OAM MPM

INVESTIGATORS;

John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 50 °F. Inchesrainfall in past 24 hours 01 in
O MIntermittent showers 15 % Cloud Cover
Clear OClear/sunny
P-Chem:  Temp (°F) 439 D.O.(mg/) % Saturation pH(S.U.) Cond. 651.0 0O Grab

INSTREAM WATERSHED

FEATURES

Stream Width EOW
Stream Width BF
Stream Bottom Width

5-6

10.0
2.0

Avg. Bankfull Depth
Avg. H20 Depth Riffle

751

01

ft
ft
ft
ft
ft

O Surface Mining
O Deep Mining
O Oil Wells

O Land Disposa

LOCAL WATERSHED FEATURES:
Predominant Surrounding Land Use:

O Construction Forest

O Commercid O Pasture/Grazing

O Industrid O Silviculture

O Row Crops O Urban Runoff/Storm Sewers

Hydraulic Structures:
O Dams

Stream Flow;
O Bridge Abutments O Dry

O Pooled O Low

Stream Type;
O Norma O Perennid M Intermittent

O Isand O Waterfdls High 0O Very Rapidor Torrential O Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Sycamore O Fully Exposed (0-25%) O Dredging
Trees Shrubs Swamp chestnut oak O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Pinoak O Partialy Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Red maple Fully Shaded (75-100%)
Sugar maple
Substrate Est. O pPC Riffle 10 % Run; 10 % Pool 80 %
Silt/Clay (<0.06 mm) 90 90 90
Sand (0.06-2 mm) 10 10 10
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may rate at
high end of scale) ™\
SCORE 20 19 18 17 16 15 14 13{12 11 10 9 8 7 6 543210

2. Pool Substrate/

Mixture of substrate materials,
with gravel and firm sand

Mixture of soft sand, mud, or
clay; mud may be dominant;

All mud or clay or sand | Hard-pan clay or bedrock;
bottom; little or no root mat; | no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present.
SCORE 20 19 18 17 16 15 14 13 12 11 1009 8 7 6 543210
Even mix of large shallow, large- | Majority of pools large-deep; | Shal pools much more | Majority of pools small-
3. Pool Availahility deep, small-shallow, small-deep | very few shallow. prevalent than deep pools. shallow or pools absent.

pools present.

SCORE

20

19 18 17 16

15 14 13 12 11

10 9 8 7 6 oM 3210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine

4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the

affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;

deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to

poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.
- deposition of pools prevalent.
SCORE 20 19 18 17 16 1501413 12 11 10 9 8 7 6 543210

5. Channel Flow Status

Water reaches base of both

Water Nl > 75% of the

Water fills 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel _ substrate is | riffle substrates are mostly | standing pools.
exposed. exposed. exposed.
SCORE 20 19 18 17 16 15 14\1;} 12 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
channelization is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 14 13 12 11

109 8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in
these aress.

The bends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

N\

The™Dends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

SCORE

20 19 18 17 16

15 144, 13y 12 11

10 9 8 7 6

543210

8. Bank Stability

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

Moderately [}
infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

Moderately unstable, 30-60%
of bank in reach has areas of
erosion, high erosion
potential during floods.

Unstable, many eroded areas,
“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

7\ scars.

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB) o —

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE LeftBank 10 9 8 7 Qs) 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 6 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone

SCORE L eft Bank 10 9 8 6 5 4 3 2 1 0
(LB)
SCORE Right Bank 10 9 8 7 5 4 3 2 1 0
(RB)
Total Score

NOTES/ICOMMENTS; F6 Rosgen stream type.
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Low Gradient Stream Data Sheet

STREAM NAME: -7 LOCATION: Warden Waste Ste
STATION: WP 555 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-23-54.0 LONG: 87-03-46.6 COUNTY; Ohio USGS 7.5 TOPO; Equality

DATE: 2/19/14

TIME: 8:40ET MAM 0OPM

INVESTIGATORS;

John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 40  °F. Inchesrainfall in past 24 hours 01 in
O MIntermittent showers 15 % Cloud Cover
Clear OClear/sunny
P-Chem:  Temp (°F) 37.0 D.O.(mg/l) % Saturation pH(S.U.) Cond. 191.0 0O Grab

INSTREAM WATERSHED

FEATURES

Stream Width EOW
Stream Width BF
Stream Bottom Width
Avg. Bankfull Depth
Avg. H20 Depth Riffle

4.0

10.0
1.0

0.75

0.3

ft
ft
ft
ft
ft

O Surface Mining
O Deep Mining
O Oil Wells

O Land Disposa

LOCAL WATERSHED FEATURES:
Predominant Surrounding Land Use:

O Construction Forest

O Commercid O Pasture/Grazing

O Industrid O Silviculture

O Row Crops O Urban Runoff/Storm Sewers

Hydraulic Structures:
O Dams

Stream Flow;
O Bridge Abutments O Dry

O Pooled O Low

Stream Type;
O Norma O Perennid M Intermittent

O Isand O Waterfdls High 0O Very Rapidor Torrential O Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Sycamore O Fully Exposed (0-25%) O Dredging
Trees Shrubs Redcedar Partially Exposed (25-50%) O Channelization
O Grasses Herbaceous Pinoak O Partialy Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Cottonwood O Fully Shaded (75-100%)
Substrate Est. O PC Riffle % Run; 100 % Pool %
Silt/Clay (<0.06 mm) 100
Sand (0.06-2 mm)
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may rate at
high end of scale).
SCORE 20 19 18 17 16 15 14 13 12 11 1049 8 7 6 543210

2. Pool Substrate/

Mixture of substrate materials,
with gravel and firm sand

Mixture of soft sand, mud, or
clay; mud may be dominant;

All d or clay or sand | Hard-pan clay or bedrock;
bottom; little or no root mat; | no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
resent.
P 7~
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 d 7;!'6 543210
Even mix of large shallow, large- | Majority of pools large-deep; | Shallow pools h more | Majority of pools small-
3. Pool Availahility deep, small-shallow, small-deep | very few shallow. prevalent than deep pools. shallow or pools absent.

pools present.

SCORE

20

19 18 17 16

15 14 13 12 11

10 9 8 7 6 oM 3210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

deposition of pools prevalent.
SCORE 20 19 18 17{¢ 16 15 14 13 12 11 10 9 8 7 6 543210

5. Channel Flow Status

Water reaches base of

Water fills > 75% of the

Water fills 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of _channel  substrate is | riffle substrates are mostly | standing pools.
exposed. 0K, exposed.
SCORE 20 19 18 17 16 5414 13 12 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
channelization is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 14 13 12 11

1R,9J8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in
these aress.

The bends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The b in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

N\

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

504 3 2 10

8. Bank Stability

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

Moderately stable,
infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

Moderately unstable, 30-60%
of bank in reach has areas of
erosion, high erosion
potential during floods.

unsStable, many eroded areas,
“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

7\ scars.

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB) g

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

alowed to grow naturall

SCORE L eft Bank 10 @ 8 7 6 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 8 7 6 5 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone

SCORE L eft Bank 10 9 8 7 6 5 4 2 1 0
(LB)
SCORE Right Bank 10 9 8 7 6 5 4 3 @ 1 0
(RB)
Total Score

NOTES/ICOMMENTS; E6 Rosgen stream type.
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Low Gradient Stream Data Sheet

STREAM NAME: 1-8US LOCATION: Warden Waste Ste
STATION: WP 210 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-24-14.7 LONG: 87-03-35.8 COUNTY; Ohio USGS 7.5 TOPO; Equality

DATE: 3/10/14

TIME:6:15ET OAM MMPM

INVESTIGATORS;

John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 63 °F. Inchesrainfall in past 24 hours 00 in
O Olntermittent showers 0 % Cloud Cover
Clear MClear/sunny
P-Chem:  Temp (°F) 549 D.O. (mg/l) % Saturation pH(S.U.) Cond. 417 O Grab

INSTREAM WATERSHED

FEATURES

Stream Width EOW
Stream Width BF
Stream Bottom Width
Avg. Bankfull Depth
Avg. H20 Depth Riffle

20

3.0

0.5

0.75

01

ft
ft
ft
ft
ft

O Surface Mining
O Deep Mining
O Oil Wells

O Land Disposa

LOCAL WATERSHED FEATURES:
Predominant Surrounding Land Use:

O Construction Forest

O Commercid O Pasture/Grazing

O Industrid O Silviculture

O Row Crops O Urban Runoff/Storm Sewers

Hydraulic Structures:
O Dams

Stream Flow;
O Bridge Abutments O Dry

O Pooled O Low

Stream Type;
M Norma O Perennid M Intermittent

O Isand O Waterfdls O High 0O VeryRapidor Torrentia O Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Red maple O Fully Exposed (0-25%) O Dredging
Trees Shrubs Pinoak O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Redceadar O Partialy Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Sycamore Fully Shaded (75-100%)
Beech
Substrate Est. O pPC Riffle 20 % Run; 20 % Pool 60 %
Silt/Clay (<0.06 mm) 90 90 90
Sand (0.06-2 mm) 10 10 10
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may r.
high end of scale). ? it\
SCORE 20 19 18 17 16 15141312W 10 9 8 7 6 543210

2. Pool Substrate/

Mixture of substrate materials,
with gravel and firm sand

Mixture of soft sand, mud, or
clay; mud may be dominant;

All mud or clay or sand | Hard-pan clay or bedrock;
bottom; little or no root mat; | no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
resent.
P 7~
SCORE 20 19 18 17 16 15 14 13’12 L,ll 10 9 8 7 6 543210
Even mix of large shallow, large- | Majority of pools deep; | Shallow pools much more | Majority of pools small-
3. Pool Availahility deep, small-shallow, small-deep | very few shallow. prevalent than deep pools. shallow or pools absent.

pools present.

SCORE

20

19 18 17 16

15 14 13 12 11

7N\
1000 B 7 6 5 43210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

deposition of pools prevalent.
SCORE 20 19 18 17f¢ 16 15 14 13 12 11 10 9 8 7 6 543210

5. Channel Flow Status

Water reaches base of

Water fills > 75% of the

Water fills 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel _ substrate is | riffle substrates are mostly | standing pools.
exposed. exposed. exposed.
SCORE 20 19 18 17 16 15 14813y 12 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
fMNization is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15414 13 12 11

10 9 8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in

T ends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

these areas. 7©\
SCORE 20 19 18 17 16 15 14 13 17 1 10 9 8 7 6 543210
8. Bank Stability Banks stable; evidence of | Moderately stable, Moderately unstable, 30-60% | Unstable, many eroded areas,

erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

of bank in reach has areas of
erosion, high erosion
potential during floods.

“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

77\ scars.

SCORE L eft Bank 10 9 ‘ 8’ 7 6 5 4 3 2 1 0

(LB) —

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE LeftBank 10 9 8 7 Qs) 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 5 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7©\

SCORE L eft Bank 10 9 8 7 \6 ’ 5 4 3 2 1 0
(LB)
SCORE RightBank 10 9 8 7 6 @ 4 3 2 10
(RB)
Total Score

NOTES/ICOMMENTS; E6 Rosgen stream type.
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Low Gradient Stream Data Sheet

STREAM NAME: 1-8DS LOCATION: Warden Waste Ste
STATION: WP 765 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-24-06.0 LONG: 87-03-37.9 COUNTY; Ohio USGS 7.5 TOPO; Equality

DATE: 2/20/14 TIME: 10:49ET MAM OPM

INVESTIGATORS;

John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 60 °F. Inchesrainfall in past 24 hours 01 in
O MIntermittent showers 90 % Cloud Cover
Clouds OClear/sunny
P-Chem:  Temp (°F) 49.8 D.O.(mg/l) % Saturation pH(S.U.) Cond. 317 O Grab
INSTREAM WATERSHED
FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 152 ft Predominant Surrounding Land Use:
Stream Width BF 80 ft O Surface Mining O Construction Forest
Stream Bottom Width 10 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 05 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle 0.1 ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry O Pooled 0O Low O Normad O Perennid M Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential O Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Spicebush Maple O Fully Exposed (0-25%) O Dredging
Trees Shrubs Pinoak O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Sugarberry O Partialy Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Sycamore Fully Shaded (75-100%)

Swamp chestnut oak

Substrate Est. O PC Riffle % Run; 90 % Pool 10 %
Silt/Clay (<0.06 mm) 100 100
Sand (0.06-2 mm)
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonizag (may rate at
high erme).
SCORE 20 19 18 17 16 15W131211 10 9 8 7 6 543210
Mixture of substrate materials, | Mixture of soft sand, mud, or | All mud or clay or sand | Hard-pan clay or bedrock;
2. Pool Substrate/ with gravel and firm sand | clay; mud may be dominant; | bottom; little or no root mat; | no root mat or vegetation.
Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present. n
SCORE 20 19 18 17 16 15141312W 10 9 8 7 6 543210
Even mix of large shallow, large- | Majority of pools large-deep; | Shallow pools much more | Majority of pools small-
3. Pool Availahility deep, small-shallow, small-deep | very few shallow. prevalent than deep pools. sh or pools absent.
pools present.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 S, 3 210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

deposition of pools prevalent.
SCORE 20 19 18 17 16 15 14f 13) 12 11 10 9 8 7 6 543210

5. Channel Flow Status

Water reaches base of both

Water fill 5% of the

Water fills 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel  substrate is | riffle substrates are mostly | standing pools.
exposed. exposgl. exposed.
SCORE 20 19 18 17 16 158144 13 12 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
channelization i BT Ngesent.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 14 13 12§y 11

10 9 8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in
these aress.

The bends in stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

N\

The bends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

SCORE

20 19 18 17 16

10 9 8 7 6

543210

8. Bank Stability

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

15814 13 12 11
Moder stable,

infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

Moderately unstable, 30-60%
of bank in reach has areas of
erosion, high erosion
potential during floods.

Unstable, many eroded areas,
“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

7\ scars.

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB) —

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE LeftBank 10 9 8 7 6 w 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 6 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7©\

SCORE L eft Bank 10 9 8 \ 7’ 6 5 4 3 2 1 0
(LB)
SCORE Right Bank 10 9 8 @ 6 5 4 3 2 1 0
(RB)
Total Score

NOTESICOMMENTS; E6¢ Rosgen stream type. Slightly incised in places,

121

especially at lower end.




Low Gradient Stream Data Sheet

STREAM NAME: 1-9 LOCATION: Warden Waste Ste

STATION: WP 273 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-24-04.4 LONG: 87-03-28.0 COUNTY; Ohio USGS 7.5 TOPO; Equality
DATE: 3/11/14 TIME: 11:34ET MAM 0OPM INVESTIGATORS; John Bottonm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 70 °F. Inchesrainfall in past 24 hours 00 in
O Olntermittent showers 5 % Cloud Cover
Clear MClear/sunny
P-Chem:  Temp (°F) 46.9 D.O.(mg/) % Saturation pH(S.U.) Cond. 1119 0O Grab
INSTREAM WATERSHED
FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 2-3 ft Predominant Surrounding Land Use:
Stream Width BF 354 ft O Surface Mining O Construction Forest
Stream Bottom Width 10 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 05 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle 0.1 ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry M Pooled O Low O Normal O Perennia M Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential O Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Red maple O Fully Exposed (0-25%) O Dredging
Trees Shrubs Pinoak O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Sweetgum O Partialy Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Sycamore Fully Shaded (75-100%)
Substrate Est. O pPC Riffle 5 % Run; 10 % Pool 70 %
Silt/Clay (<0.06 mm) 100 100 100
Sand (0.06-2 mm)
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may rﬁ
high end of scale).
SCORE 20 19 18 17 16 15141312W 10 9 8 7 6 543210
Mixture of substrate materials, | Mixture of soft sand, mud, or | All mud or clay or sand | Hard-pan clay or bedrock;
2. Pool Substrate/ with gravel and firm sand | clay; mud may be dominant; | bottom; little or no root mat; | no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present.
N\
SCORE 20 19 18 17 16 10 9 8 7 6 543210

3. Pool Availahility

Even mix of large shallow, large-
deep, small-shallow, small-deep
pools present.

15 14 13 12(‘11 ),
Majority of pools large- ;

very few shallow.

Shallow pools much more

Majority of pools small-
shallow or pools absent.

SCORE

20 19 18 17 16

prevalent tt@ep poals.
15 14 13 12 11 10 9 7

543210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

deposition of pools prevalent.
SCORE 20 19 18 17 16 15 14 1f 12y 11 10 9 8 7 6 543210

5. Channel Flow Status

Water reaches base of both

Water fills > Na&fof the

Water fills 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel  substrate is | riffle substrates are mostly | standing pools.
exposed. exposed. exposed.
SCORE 20 19 18 17\1 15 14 13 12 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

10 9 8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in
these aress.

chann \ON iS hot present.
15144 13 12 11
The beMOs in the stream

increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

N\

Channel straight; waterway
has been channelized for a
long distance.

SCORE

20 19 18 17 16

15 14 13 12 11

543210

8. Bank Stability

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

Moderately stable,
infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

10 9 ‘5;7! 6
Moderately unstalile, 30-60%

of bank in reach has areas of
erosion, high erosion
potential during floods.

Unstable, many eroded areas,
“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

P scars.

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB) =

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE LeftBank 10 9 8 7 Qs) 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 5 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7\

SCORE L eft Bank 10 9 ‘ 8’ 7 6 5 4 3 2 1 0
(LB) —
SCORE Right Bank 10 9 7 6 5 4 3 2 1 0
(RB)
Total Score

NOTES/ICOMMENTS; E6 Rosgen stream type.
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Low Gradient Stream Data Sheet

STREAM NAME: E-37 LOCATION: Warden Waste Ste
STATION: WP 562 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-24-25.6 LONG: 87-03-45.7 COUNTY; Ohio USGS 7.5 TOPO; Equality

DATE: 2/19/14

TIME: 10:26 ET OAM ©PM

INVESTIGATORS;

John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 45  °F Inchesrainfall in past 24 hours 01 in
O MIntermittent showers 75 % Cloud Cover
Clear OClear/sunny
P-Chem:  Temp (°F) D.O. (mg/l) % Saturation pH(S.U.) Cond. O Grab NA

INSTREAM WATERSHED

FEATURES

Stream Width EOW
Stream Width BF
Stream Bottom Width
Avg. Bankfull Depth
Avg. H20 Depth Riffle

6.0

10.0
2.5
1.0

ft
ft
ft
ft
ft

O Surface Mining
O Deep Mining
O Oil Wells

O Land Disposa

LOCAL WATERSHED FEATURES:
Predominant Surrounding Land Use:

O Construction Forest

O Commercid O Pasture/Grazing

O Industrid O Silviculture

O Row Crops O Urban Runoff/Storm Sewers

Hydraulic Structures:
O Dams

Stream Flow;
O Bridge Abutments O Dry

O Pooled O Low

Stream Type;
O Normal O Perennial O Intermittent

O Isand O Waterfdls High 0O Very Rapidor Torrential Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Pinoak O Fully Exposed (0-25%) O Dredging
Trees Shrubs Swamp chestnut oak O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Blackgum O Partialy Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Hickory Fully Shaded (75-100%)
Substrate Est. O PC Riffle % Run; % Pool 100 %
Silt/Clay (<0.06 mm) 100
Sand (0.06-2 mm)
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonizag (may rate at
high erme).
SCORE 20 19 18 17 16 15W131211 10 9 8 7 6 543210

2. Pool Substrate/

Mixture of substrate materials,
with gravel and firm sand

Mixture of soft sand, mud, or
clay; mud may be dominant;

All mud or clay or sand | Hard-pan clay or bedrock;
bottom; little or no root mat; | no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present. n
SCORE 20 19 18 17 16 15 14W1211 10 9 8 7 6 543210
Even mix of large shallow, large- | Majority of pools large-deep; | Shallow pools much more | Majority of pools small-
3. Pool Availahility deep, small-shallow, small-deep | very few shallow. prevalent than deep pools. shallow or pools absent.

pools present.

SCORE

20

19 18 17 16

15 14 13 12 11

10 9 8 7 6 oM 3210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

deposition of pools prevalent.
SCORE 20 19 18 17{¢ 16 15 14 13 12 11 10 9 8 7 6 543210

5. Channel Flow Status

Water reaches base of

Water fills > 75% of the

Water fills 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel  substrate  is | riffle substrates are mostly | standing pools.
exposed. exposed. exposed.
SCORE 20 19 18 17 16 15 14 13 131 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

7\ channelization is not present.
SCORE 20 19 18 {17416 15 14 13 12 11 10 9 8 7 6 543210
7. Channe Sinuosity The bends in thé stream | The bends in the stream | The bends in the stream | Channel straight; waterway

increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in
these aress.

increase the stream length
2-3 times longer than if it
wasin astraight line.

N\

increase the stream length 2-
1 times longer than if it was
inastraight line.

has been channedlized for a
long distance.

SCORE

20 19 18 17 16

15 144, 13y 12 11

10 9 8 7 6

543210

8. Bank Stability

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

Moderately [}
infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

Moderately unstable, 30-60%
of bank in reach has areas of
erosion, high erosion
potential during floods.

Unstable, many eroded areas,
“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

77\ scars.

SCORE L eft Bank 10 9 ‘ 8’ 7 6 5 4 3 2 1 0

(LB) —

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE L eft Bank 10 9 ‘ 8’ 7 6 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 6 5 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone

SCORE L eft Bank 10 9 8 7 5 4 3 2 1 0
(LB)
SCORE Right Bank 10 9 8 @ 6 5 4 3 2 1 0
(RB)
Total Score

NOTESICOMMENTS; E6 Rosgen stream type. Old remnant channel. Could
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Low Gradient Stream Data Sheet

STREAM NAME: E-38 LOCATION: Warden Waste Ste

STATION: WP 644 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-24-13.0 LONG: 87-03-47.7 COUNTY; Ohio USGS 7.5 TOPO; Equality
DATE: 2/19/14 TIME: 1:32ET QOAM MPM INVESTIGATORS; John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 53 °F. Inchesrainfall in past 24 hours 01 in
O MIntermittent showers 10 % Cloud Cover
Clear OClear/sunny
P-Chem:  Temp (°F) D.O. (mg/l) % Saturation pH(S.U.) Cond. O Grab NA
INSTREAM WATERSHED
FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 1-1.25 ft Predominant Surrounding Land Use:
Stream Width BF 6.0 ft O Surface Mining O Construction Forest
Stream Bottom Width 05 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 05 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle 0.1 ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry O Pooled 0O Low O Normad O Perennid O Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Pin oak O Fully Exposed (0-25%) O Dredging
Trees Shrubs Sweetgum O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Sugar maple O Partialy Shaded (50-75%) (O Ful 0O Partia)
Number of Strata 3 Beech Fully Shaded (75-100%)
Green ash
Substrate Est. O pPC Riffle % Run; 90 % Pool 10 %
Silt/Clay (<0.06 mm) 100 100
Sand (0.06-2 mm)
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may r. at
high end of scale).
SCORE 20 19 18 17 16 15141312@ 10 9 8 7 6 543210

2. Pool Substrate/

Mixture of substrate materials,
with gravel and firm sand

Mixture of soft sand, mud, or
clay; mud may be dominant;

All
bottom;

mud or clay or sand
little or no root mat;

Hard-pan clay or bedrock;
no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present. h
SCORE 20 19 18 17 16 15 14 13 12 11 10 9W7 6 543210

3. Pool Availahility

Even mix of large shallow, large-
deep, small-shallow, small-deep
pools present.

Majority of pools large-deep;
very few shallow.

Shallow pools much more

prevalent than deep pools.

Majority of pools small-
shallow or pools absent.

SCORE

20 19 18 17 16

15 14 13 12 11

0O
10 9 8 7\&/

543210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

deposition of pools prevalent.
SCORE 20 19 18 17 16 1R 14 13 12 11 10 9 8 7 6 543210

5. Channel Flow Status

Water reaches base of both
lower banks, and minimal
amount of channel substrate is

Water s > 75% of the
available channel; or <25%
of channel substrate is

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly

Very little water in channel
and mostly present as
standing pools.

exposed. exposed. exposed.
SCORE 20 19 18 17 16 15 14 13 12 11 10 R8J7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
M zation is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 J14 13 12 11

10 9 8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in

T ends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

these areas. 7©\
SCORE 20 19 18 17 16 15 J14 13 12 11 10 9 8 7 6 543210
8. Bank Stability Banks stable; evidence of | M ately stable, Moderately unstable, 30-60% | Unstable, many eroded areas,

erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

of bank in reach has areas of
erosion, high erosion
potential during floods.

“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

7\ scars.
SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0
(LB)
SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0
9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of
covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.
mowing minimal or not | half of the potential plant
evident; amost al plants | stubble height remaining.
allowed to grow naturally. P
SCORE L eft Bank 10 9 8 7 ‘ 6 ’ 5 4 3 2 1 0
(LB)
SCORE Right Bank 10 9 8 7 5 4 3 2 1 0
(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone —

SCORE LeftBank 10 9 e 7 6 5 4 3 2 1 0
(LB) g
SCORE Right Bank 10 9 e 7 6 5 4 3 2 1 0
(RB)
Total Score

NOTES/ICOMMENTS; F6b Rosgen stream type.
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Low Gradient Stream Data Sheet

STREAM NAME: E-39 LOCATION: Warden Waste Ste

STATION: WP 773 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-24-09.8 LONG: 87-03-38.0 COUNTY; Ohio USGS 7.5 TOPO; Equality
DATE: 2/20/14 TIME: 11:31ET MAM 0OPM INVESTIGATORS; John Bottonm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 60 °F. Inchesrainfall in past 24 hours 01 in
O MIntermittent showers 90 % Cloud Cover
Clouds OClear/sunny
P-Chem:  Temp (°F) 495 D.O.(mg/l) % Saturation pH(S.U.) Cond. 762 OGrab
INSTREAM WATERSHED
FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 2-25 ft Predominant Surrounding Land Use:
Stream Width BF 4.0 ft O Surface Mining O Construction Forest
Stream Bottom Width 15 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 04 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle 0.1 ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry O Pooled 0O Low O Normad O Perennid O Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Red maple O Fully Exposed (0-25%) O Dredging
Trees Shrubs Pinoak O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Redceadar O Partialy Shaded (50-75%) (M Ful 0O Partia)
Number of Strata Sycamore Fully Shaded (75-100%)
Substrate Est. O pPC Riffle % Run; 70 % Pool 30 %
Silt/Clay (<0.06 mm) 100 100
Sand (0.06-2 mm)
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization rate at
high end of €))
SCORE 20 19 18 17 16 15 14W12 11 10 9 8 7 6 543210
Mixture of substrate materials, | Mixture of soft sand, mud, or | All mud or clay or sand | Hard-pan clay or bedrock;
2. Pool Substrate/ with gravel and firm sand | clay; mud may be dominant; | bottom; little or no root mat; | no root mat or vegetation.
Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present. n
SCORE 20 19 18 17 16 15 14 13 12 11 W9876 543210

3. Pool Availahility

Even mix of large shallow, large-
deep, small-shallow, small-deep
pools present.

Majority of pools large-deep;

very few shallow. prevalent than deep pools.

Shallow pools much more

Majority of pools small-
shallow or pools absent.

SCORE

20 19 18 17 16

10 9 8 7 6

7N\
15 14 13 12{11)

543210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

deposition of pools prevalent.
SCORE 20 19 18 17f¢ 16 15 14 13 12 11 10 9 8 7 6 543210

5. Channel Flow Status

Water reaches base of

Water fills > 75% of the

Water fills 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel  subgtrate is | riffle substrates are mostly | standing pools.
exposed. exposed. exposed.
SCORE 20 19 18 17 16 15 14 13 1% 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

10 9 8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in

channelizatj ot present.
15 14% 13§ 12 11
The bends the stream

increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

these areas. 7©\
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 {8 6 543210
8. Bank Stability Banks stable; evidence of | Moderately stable, Moderately unstable, 30-60% | Unstable, many eroded areas,

erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

of bank in reach has areas of
erosion, high erosion
potential during floods.

“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

7\ scars.

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB) —

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE LeftBank 10 9 8 7 Qs) 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 5 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7©\

SCORE L eft Bank 10 9 8 \ 7’ 6 5 4 3 2 1 0
(LB) —
SCORE Right Bank 10 9 7 6 5 4 3 2 1 0
(RB)
Total Score

NOTES/ICOMMENTS; E6 Rosgen stream type.
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Low Gradient Stream Data Sheet

STREAM NAME: E-40 LOCATION: Warden Waste Ste — drains to Wetland G
STATION: WP 727 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-24-10.2 LONG: 87-03-37.0 COUNTY; Ohio USGS 7.5 TOPO; Equality

DATE: 2/20/14

TIME: 10:22ET MAM 0OPM

INVESTIGATORS;

John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 60 °F. Inchesrainfall in past 24 hours 01 in
O MIntermittent showers 90 % Cloud Cover
Clouds OClear/sunny
P-Chem:  Temp (°F) D.O. (mg/l) % Saturation pH(S.U.) Cond. O Grab NA

INSTREAM WATERSHED

FEATURES
Stream Width EOW

LOCAL WATERSHED FEATURES:
2-3 ft Predominant Surrounding Land Use:

Stream Width BF 45 ft O Surface Mining O Construction Forest
Stream Bottom Width 15 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 0.7 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry O Pooled 0O Low O Norma O Perennia O Intermittent
O Idand O Waterfals High 0O Very Rapidor Torrential Ephemeral O Seep
O Other O Culverts Trickle-snow melt
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Red maple O Fully Exposed (0-25%) O Dredging
Trees Shrubs Pinoak O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Redcedar O Partialy Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Sweetgum Fully Shaded (75-100%)
Elm
Substrate Est. O pPC Riffle % Run; % Pool 100 %
Silt/Clay (<0.06 mm) 100
Sand (0.06-2 mm)
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. coIon;(szay rate at
high of e).
SCORE 20 19 18 17 16 15W131211 10 9 8 7 6 543210

2. Pool Substrate/

Mixture of substrate materials,
with gravel and firm sand

Mixture of soft sand, mud, or
clay; mud may be dominant;

All mud or clay or sand | Hard-pan clay or bedrock;
bottom; little or no root mat; | no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present. h
SCORE 20 19 18 17 16 15 14 13 12 11 WQ 8 7 6 543210

3. Pool Availahility

Even mix of large shallow, large-
deep, small-shallow, small-deep
pools present.

Majority of pools large-deep;
very few shallow.

Shallow pools much more | Majority of pools small-
prevalent than deep pools. sh or pools absent.

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6 ~f, 3 2 1 0




4. Sediment Deposition

Little or no enlargement of
islands or point bars and less

than 20% of the bottom
affected by sediment
deposition.

Some new increase in bar
formation, mostly  from
gravel, sand or fine sediment;
20-50% of the bottom
affected; slight deposition in
poals.

Moderate deposition of new
gravel, sand or fine sediment
on old and new bars; 50-80%
of the bottom affected;
sediment deposits a
obstructions,  constrictions,
and bends; moderate
deposition of pools prevalent.

Heavy despoits of fine
material, increased bar
development; 80% of the

bottom changing frequently;
pools amost absent due to
substantial sediment
deposition.

SCORE

20 19f 1& 17 16

15 14 13 12 11

10 9 8 7 6

543210

5. Channel Flow Status

Water reachaasfbase of both

Water fills > 75% of the

Water fills 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel  subgtrate is | riffle substrates are mostly | standing pools.
exposed. exposed. exposed.
SCORE 20 19 18 17 16 15 14 13 1% 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
M zation is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 J14 13 12 11

10 9 8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in
these aress.

T ends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

N\

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

504 3 2 10

8. Bank Stability

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

Moderately stable,
infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

Moderately unstable, 30-60%
of bank in reach has areas of
erosion, high erosion
potential during floods.

unsStable, many eroded areas,
“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona

7\ scars.

SCORE L eft Bank 10 9 8 7 6 5 4 3 2 1 0

(LB) g

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

alowed to grow naturall

SCORE L eft Bank 10 @ 8 7 6 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 8 7 6 5 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7©\

SCORE L eft Bank 10 9 8 \ 7’ 6 5 4 3 2 1 0
(LB) =
SCORE RightBank 10 9 7 6 5 4 3 2 10
(RB)
Total Score

NOTES/ICOMMENTS; E6 Rosgen stream type. Stream or wetland? Channel
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Low Gradient Stream Data Sheet

STREAM NAME: E-41 LOCATION: Warden Waste Ste

STATION: WP 718 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-23-57.6 LONG: 87-03-32.3 COUNTY; Ohio USGS 7.5 TOPO; Equality
DATE: 2/20/14 TIME: 1:32ET QOAM MPM INVESTIGATORS; John Bottorm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 50 °F. Inchesrainfall in past 24 hours 01 in
O MIntermittent showers 100 % Cloud Cover
Clear OClear/sunny
P-Chem:  Temp (°F) 451 D.O.(mg/) % Saturation pH(S.U.) Cond. 641 OGrab
INSTREAM WATERSHED
FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 2-25 ft Predominant Surrounding Land Use:
Stream Width BF 50 ft O Surface Mining O Construction Forest
Stream Bottom Width 10 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 04 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle 0.1 ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry O Pooled 0O Low O Normad O Perennid O Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Sycamore O Fully Exposed (0-25%) O Dredging
Trees Shrubs Pinoak O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Red maple Partially Shaded (50-75%) (M Ful 0O Partia)
Number of Strata O Fully Shaded (75-100%)
Substrate Est. O pPC Riffle % Run; 80 % Pool 20 %
Silt/Clay (<0.06 mm) 100 100
Sand (0.06-2 mm)
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. ization (may rate at
igh §nd of scale).
SCORE 20 19 18 17 16 W14131211 10 9 8 7 6 543210
Mixture of substrate materials, | Mixture of soft sand, mud, or | All mud or clay or sand | Hard-pan clay or bedrock;
2. Pool Substrate/ with gravel and firm sand | clay; mud may be dominant; | bottom; little or no root mat; | no root mat or vegetation.
Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present. ﬁ
SCORE 20 19 18 17 16 15 14 13 w11 10 9 8 7 6 543210

3. Pool Availahility

Even mix of large shallow, large-
deep, small-shallow, small-deep
pools present.

Majority of pools large-deep;

very few shallow. prevalent than deep pools.

Shallow pools much more

Majority of pools small-
shallow or pools absent.

SCORE

20 19 18 17 16

15 14 13 12 11

7\
109@ 6

543210




4. Sediment Deposition

Little or no enlargement of
islands or point bars and less

than 20% of the bottom
affected by sediment
deposition.

Some new increase in bar
formation, mostly  from
gravel, sand or fine sediment;
20-50% of the bottom
affected; slight deposition in
poals.

Moderate deposition of new
gravel, sand or fine sediment
on old and new bars; 50-80%
of the bottom affected;
sediment deposits a
obstructions,  constrictions,
and bends; moderate
deposition of pools prevalent.

Heavy despoits of fine
material, increased bar
development; 80% of the

bottom changing frequently;
pools amost absent due to
substantial sediment
deposition.

SCORE

20 19f 1& 17 16

15 14 13 12 11

10 9 8 7 6

543210

5. Channel Flow Status

Water reachaasfbase of both

Water fills > 75% of the

Water fills 25-75% of the

Very little water in channel

lower banks, and minimal | available channel; or <25% | available channel, and/or | and mostly present as
amount of channel substrate is | of channel _ substrate is | riffle substrates are mostly | standing pools.
exposed. exposed. exposed.
SCORE 20 19 18 17 16 15 14813y 12 11 10 9 8 7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
M zation is not present.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 J14 13 12 11

10 9 8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in
these aress.

T ends in the stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

N\

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

504 3 2 10

8. Bank Stability

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

Moderately stable,
infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

Moderately unstable, 30-60%
of bank in reach has areas of
erosion, high erosion
potential during floods.

unsStable, many eroded areas,
“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona
scars.

SCORE ef k
L eft Ban 10 9 8 7 6 5 4 3 2 1 0

(LB) \.J

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE L eft Bank 10 9 ‘ 8’ 7 6 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 7 6 5 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score
each bank riparian

Width of riparian zone > 18
meters, human activities (i.e.,
parking lots, roadbeds, clear-

Width of riparian zone 12-18
meters; human activities have
impacted zone only

Width of riparian zone 6-12
meters; human activities has
inpacted zone a great deal .

Width of riparian zone <6
meters, little or no riparian
vegetation due to human

Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7©\
SCORE L eft Bank 10 9 8 7 6 \5 ’ 4 3 2 1 0
(LB)
SCORE Right Bank 10 9 8 7 6 @ 4 3 2 1 0
(RB)
Total Score

NOTES/ICOMMENTS; E6 Rosgen stream type.
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Low Gradient Stream Data Sheet

STREAM NAME: E-42 LOCATION: Warden Waste Ste

STATION: WP 258 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-23-59.5 LONG: 87-03-28.9 COUNTY; Ohio USGS 7.5 TOPO; Equality
DATE: 3/11/14 TIME: 11.03ET MAM 0OPM INVESTIGATORS; John Bottonm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 70 °F. Inchesrainfall in past 24 hours 00 in
O Olntermittent showers 10 % Cloud Cover
Clear MClear/sunny
P-Chem:  Temp (°F) 48.9 D.O.(mg/) % Saturation pH(S.U.) Cond. 185.1 0O Grab
INSTREAM WATERSHED
FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 20 ft Predominant Surrounding Land Use:
Stream Width BF 25 ft O Surface Mining O Construction Forest
Stream Bottom Width 10 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 0.25 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry M Pooled O Low O Normad O Perennid O Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Red maple River birch O Fully Exposed (0-25%) O Dredging
Trees Shrubs Pinoak O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Redceadar Partially Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Sycamore O Fully Shaded (75-100%)
Beech
Substrate Est. O pPC Riffle % Run; 100 % Pool %
Silt/Clay (<0.06 mm) 100
Sand (0.06-2 mm)
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may rﬁ
high end of scale).
SCORE 20 19 18 17 16 15141312W 10 9 8 7 6 543210

2. Pool Substrate/

Mixture of substrate materials,
with gravel and firm sand

Mixture of soft sand, mud, or
clay; mud may be dominant;

All
bottom;

mud or clay or sand
little or no root mat;

Hard-pan clay or bedrock;
no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present.
N\
SCORE 20 19 18 17 16 10 9 8 7 6 543210

3. Pool Availahility

Even mix of large shallow, large-
deep, small-shallow, small-deep
pools present.

15 14 13 12(‘11 ),
Majority of pools large- ;

very few shallow.

Shallow pools much more

prevalent than deep pools.

Majority of pools small-
shallow or pools absent.

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

N\
k5')13210




4. Sediment Deposition

Little or no enlargement of
islands or point bars and less

than 20% of the bottom
affected by sediment
deposition.

Some new increase in bar
formation, mostly  from
gravel, sand or fine sediment;
20-50% of the bottom
affected; slight deposition in
poals.

Moderate deposition of new
gravel, sand or fine sediment
on old and new bars; 50-80%
of the bottom affected;
sediment deposits a
obstructions,  constrictions,
and bends; moderate
deposition of pools prevalent.

Heavy despoits of fine
material, increased bar
development; 80% of the

bottom changing frequently;
pools amost absent due to
substantial sediment
deposition.

SCORE

20 19f 1& 17 16

15 14 13 12 11

10 9 8 7 6

543210

5. Channel Flow Status

Water reacNassfbase of both
lower banks, and minimal
amount of channel substrate is

Water fills > 75% of the
available channel; or <25%
of channel substrate is

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly

Very little water in channel
and mostly present as
standing pools.

exposed. exposed. exposed.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9\8 )7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization. may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent
channelization i BTNgesent.

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

15 14 13 12§y 11

10 9 8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in

The bends in stream
increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

these areas. 7©\
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 3J2 1 0
8. Bank Stability Banks stable; evidence of | Moderately stable, Moderately unstable, 30-60% | Unstable, y eroded areas,

erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

of bank in reach has areas of
erosion, high erosion
potential during floods.

“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona
scars.

N\

SCORE L eft Bank 10 9 ‘ 8’ 7 6 5 4 3 2 1 0

(LB) =

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE LeftBank 10 9 8 7 Qs) 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 5 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7©\

SCORE L eft Bank 10 9 8 7 \6 ’ 5 4 3 2 1 0
(LB)
SCORE RightBank 10 9 8 @ 6 5 4 3 2 10
(RB)
Total Score

NOTESICOMMENTS; E6 Rosgen stream type. Someincision at lower end.
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Low Gradient Stream Data Sheet

STREAM NAME: E-43 LOCATION: Warden Waste Ste

STATION: WP 261 DRAINAGE AREA (AC) BASIN/WATERSHED Green River/Williams Creek
LAT: 37-24-02.3 LONG: 87-03-24.5 COUNTY; Ohio USGS 7.5 TOPO; Equality
DATE: 3/11/14 TIME: 11.03ET MAM 0OPM INVESTIGATORS; John Bottonm/Bill Sampson

TYPESAMPLE: OP-CHEM 0O Macroinvertebrate

O FISH 0O BACT.

WEATHER: Now Past 24 hours Has there been aheavy rainin the last 7 days? Snow
a O Heavy rain OYes MNo
O 0O Steady rain Air temperature 70 °F. Inchesrainfall in past 24 hours 00 in
O Olntermittent showers 10 % Cloud Cover
Clear MClear/sunny
P-Chem:  Temp (°F) D.O. (mg/l) % Saturation pH(S.U.) Cond. O Grab NA
INSTREAM WATERSHED
FEATURES LOCAL WATERSHED FEATURES:
Stream Width EOW 1-15 ft Predominant Surrounding Land Use:
Stream Width BF 30 ft O Surface Mining O Construction Forest
Stream Bottom Width 0.75 ft O Deep Mining O Commercid O Pasture/Grazing
Avg. Bankfull Depth 0.35 ft O Oil Wells O Industria O Silviculture
Avg. H20 Depth Riffle ft O Land Disposa O Row Crops O Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Type;
O Dams O Bridge Abutments O Dry M Pooled O Low O Normad O Perennid O Intermittent
O Isand O Waterfdls High 0O Very Rapidor Torrential Ephemera 0O Seep
O Other O Culverts
Riparian V egetation: Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations;
Dominate Type: Red maple River birch O Fully Exposed (0-25%) O Dredging
Trees Shrubs Pinoak O Partialy Exposed (25-50%) O Channelization
O Grasses Herbaceous Redceadar O Partialy Shaded (50-75%) (M Ful 0O Partia)
Number of Strata 3 Sycamore Fully Shaded (75-100%)
Green ash
Substrate Est. O pPC Riffle % Run; 100 % Pool %
Silt/Clay (<0.06 mm) 100
Sand (0.06-2 mm)
Gravel (2-64 mm)
Cobble (64-256 mm)
Boulders (>256 mm)
Bedrock
Habitat Condition Category
Par ameter Optimal Suboptimal Marginal Poor
Greater than 50% of substrate | 30-50% mix of stable habitat; | 10-30% mix of stable habitat; | Less than 10-% stable
1. Epifauna favorable for epifauna | well suited  for  full | habitat availability less than | habitat” lack of habitat is
Substrate/ colonization and fish cover; mix | colonization potential; | desirable; substrate frequently | obvious; substrate unstable
Available of snags, submerged logs, | adegquate habitat for | disturbed or removed. or lacking.
Cover undercut banks, cobble or other | maintenance of populations;
stable habitat and at stage to | presence  of additional
alow full colonization potential | substrate in the form of new
(i.e., logs/snags that are not new | fall, but not yet prepared for
fall and not transient. colonization (may rﬁ
high end of scale).
SCORE 20 19 18 17 16 15141312W 10 9 8 7 6 543210

2. Pool Substrate/

Mixture of substrate materials,
with gravel and firm sand

Mixture of soft sand, mud, or
clay; mud may be dominant;

All
bottom;

mud or clay or sand
little or no root mat;

Hard-pan clay or bedrock;
no root mat or vegetation.

Characterization prevalent; root mats and | some root mats and | nosubmerged vegetation.
submerged vegetation common. submerged vegetation
present.
N\
SCORE 20 19 18 17 16 10 9 8 7 6 543210

3. Pool Availahility

Even mix of large shallow, large-
deep, small-shallow, small-deep
pools present.

15 14 13 12(‘11 ),
Majority of pools large- ;

very few shallow.

Shallow pools much more

prevalent than deep pools.

Majority of pools small-
shallow or pools absent.

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

N\
k5')13210




Little or no enlargement of | Some new increase in bar | Moderate deposition of new | Heavy despoits of fine
4. Sediment Deposition islands or point bars and less | formation, mostly  from | gravel, sand or fine sediment | material, increased  bar
than 20% of the bottom | gravel, sand or fine sediment; | on old and new bars; 50-80% | development; 80% of the
affected by sediment | 20-50% of the bottom | of the bottom affected; | bottom changing frequently;
deposition. affected; slight deposition in | sediment deposits a | pools amost absent due to
poals. obstructions,  congtrictions, | substantial sediment

and bends; moderate | deposition.

deposition of pools prevalent.
SCORE 20 19 18 17{¢ 16 15 14 13 12 11 10 9 8 7 6 543210

5. Channel Flow Status

Water reaches base of
lower banks, and minimal
amount of channel substrate is

Water fills > 75% of the
available channel; or <25%
of channel substrate is

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly

Very little water in channel
and mostly present as
standing pools.

exposed. exposed. exposed.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9\8 )7 6 543210
6. Channel Alteration Channelization or dredging | Some channelization present, | Channelization. may  be | Banks shored with gabion of

absent or minimal; stream with
normal pattern.

usually in areas of bridge
abutments; evidence of past
channelization, i.e., dredging,
(greater than past 20 yr.) may
be present, but recent

extensive; embankments or
shoring structures present on
both banks; and 40-80% of
stream reach channelized and
disrupted.

cement; over 80% of the
stream reach channelized and
disrupted. Instream habitat
greatly altered or removed
entirely.

SCORE

20 19 18 17 16

10 9 8 7 6

543210

7. Channe Sinuosity

The bends in the stream
increase the stream length 3-4
times longer than if it was a
straight line. (Note — channel
braiding is considered normal
in coastal plains and other
low-lying  areas. This
parameter is not easily rated in
these aress.

channelizatj ot present.
15 14{ 13§y 12 11
The bends the stream

increase the stream length
2-3 times longer than if it
wasin astraight line.

The bends in the stream
increase the stream length 2-
1 times longer than if it was
inastraight line.

Channel straight; waterway
has been channelized for a
long distance.

N

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

504 3 2 10

8. Bank Stability

Banks stable; evidence of
erosion or bank failure absent
or minimal; little potential for
future problems. <5% of bank
affected.

Moderately stable,
infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

Moderately unstable, 30-60%
of bank in reach has areas of
erosion, high erosion
potential during floods.

unsStable, many eroded areas,
“raw” areas frequently along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosiona
scars.

N\

SCORE L eft Bank 10 9 ‘ 8’ 7 6 5 4 3 2 1 0

(LB) =

SCORE Right Bank 10 9 8 7 6 5 4 3 2 1 0

(RB)

9. Vegetative More than 90% of the | 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Protection streambank  surfaces and | surfaces covered by native | surfaces covered by | streambank surfaces covered
(score each bank) immediate  riparian  zone | vegetation, but one class of | vegetation; disruption | by vegetation; disruptive of

covered by native vegetation, | plants is  not  well- | obvious,; patches of bare soil | streambank vegetation is
including trees, understory | represented; disruption | or closely cropped vegetation | very high; vegetation has
shrubs, or nonwoody | evident but not affecting full | common; less than one-half | been removed to 5
macrophytes, vegetative | plant growth potential to any | of the potential plant stubble | centimeters or lessin average
disruption through grazing or | great extent; more than one- | height remaining. stubble height.

mowing minimal or not | half of the potential plant

evident; amost al plants | stubble height remaining.

allowed to grow naturally. P

SCORE LeftBank 10 9 8 7 Qs) 5 4 3 2 1 0

(LB)

SCORE Right Bank 10 9 8 7 5 4 3 2 1 0

(RB)

10. Riparian Vegetative
Zone Width (score

Width of riparian zone > 18
meters, human activities (i.e.,

Width of riparian zone 12-18
meters; human activities have

Width of riparian zone 6-12
meters; human activities has

Width of riparian zone <6
meters, little or no riparian

each bank riparian | parking lots, roadbeds, clear- impacted zone only inpacted zone a great deal . vegetation due to human
Zone). cuts, lawns, or crops) havenot | minimally. activities.
impacted zone 7\

SCORE L eft Bank 10 9 ‘ 8’ 7 6 5 4 3 2 1 0
(LB)
SCORE RightBank 10 9 8 @ 6 5 4 3 2 10
(RB)
Total Score

NOTES/ICOMMENTS; E6 Rosgen stream type.

112




Perennial 1 (P-1 MS) —Midstream reach, looking upstream



Perennial 1 (P-1 DS) —Downstream reach, looking downstream



Perennial 2 (P-2 DS) —Downstream reach, looking upstream



Intermittent 6 (I-6) — Looking downstream



Intermittent 7 (I-7) — Looking downstream



Intermittent 8 (I-8US) — Looking downstream in upstream reach



Intermittent 8 (1-8DS) — Looking upstream in downstream reach

Intermittent 8 (I-8DS) — Looking downstream in downstream reach



Intermittent 9 (I-9) — Looking downstream



Ephemeral 37 (E-37) — Looking downstream



Ephemeral 38 (E-38) — Looking downstream



Ephemeral 39 (E-39) — Looking downstream



Ephemeral 40 (E-40) — Looking downstream



Ephemeral 41 (E-41) — Looking downstream



Looking upstream

42) -

Ephemeral 42 (E

Looking downstream

42) -

Ephemeral 42 (E



Ephemeral 43 (E-43) — Looking downstream



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Reglion

Project/Site: /%ﬂ&#ﬂou ARES — AkTeOND P City/County: s Sampling Date: _-22/%7¥

ApplicantiOwner: __F@MS7ar & Lofe Lo — AIREDEND AIASTE SITE State: A} Sampling Paint: &42 &% 3

Investigator(s): __ZBv/et. Sparlsas, Fownl Lb77241  Section, Township, Range:

Landform (hillslope, terrace, atc.): _ 7os s Arod Laocal relief (concave, convex, nona). <o cs v Slope (%) £ 2%

Subrogion (LRR or MLRA): £ €/2 n/ Lat_22223"s85% Long:_ 7027 3757 Datum: &5 5
Soil Map Unit Name: __ S 7e~npsl Sse7 £000 NWI classification: _/~/~ 0 2/5

Are climatic / hydrologic conditions on the slte typleal for this ime of year? Yes _ 7 No {If no, explain in Remarks.)

Are Vegetatlon ____ _, Sail , or Hydralogy significantly disturbed? Are "Normal Circumstances” present? Yes ¥ No -
Are Vegetation » Soil , or Hydralogy naturally problematic? {If needed, explain any answers in Remarks.}

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, Important features, etc.

Hydrophytic Vegetation Present? Yes v No Is the Sampied Area
Hydric Soil Present? Yes_ ¥ No within a Wetland? Yes_ &~ No
Wetland Hydrology Present? Yes_ ¥ __ No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: ndary Indicators (minimuim required
Primary Indicators {(minimum of one is raguirad; check all that apply) ___ Surface Soil Cracks (B6)
_¥ Surface Water (A1) ___ True Aquatlc Plants (B14) _&/ Sparsely Vegetated Concave Surface (B&)
. High Water Table (A2) ___ Hydrogen Sulfide Odor (C1) ___ Drainage Pattems (B10)
_Z Saturation (A3) ___ Oxidized Rhizospheres on Living Roots {(C3) ! Moss Trim Lines (B16)
__ Water Marks (B1) __ Presence of Raduced Iron {C4) — Dry-Beascn Water Table (C2)
__ Sediment Deposits (B2) ___ Recent Iron Reduction in Tilled Soils {CB}  Crayfish Burrows (C8)
___ Drift Deposits (B3} ___ Thin Muck Surface {C7) ___ Saturatlon Vislble on Aerial Imagery {C9)
__ Algal Mat or Crust {B4) ___ Other (Explain In Remarks) — Stunted or Stressed Plants (D1)
___ Iron Deposits (BS) __. Geomorphic Position {D2)
___ Inundatlon Visible on Aerial Imagery (B7) ___ Shallow Aquitard (D3)
_I Water-Stained Leaves {B9) __ Microtopographic Relief (D4)
__ Aquatic Fauna {B13) __ FAC-Nsutral Test {D5)
Flald Obsarvations:
Surface Water Pragent? Yes ¢ No____ Depth (inches):
Water Tabla Present? Yeas No ______ Depth (inches):
Saturation Present? Yes ¥ No Depth (inches): Watland Hydrology Present? Yes V. Ne
{includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedrnont — Version 2.0



VEGETATION (Five Strata) — Use scientific names of plants.

Sampling Point;__ %% 2

Absolute Dominant Indicator

Doaminanca Test worksheet:

= Total Cover
20% of total cover:

50% of totai cover:

Herb Stratum (Plotsize: 5~ )

. Sepce (4rEX sp2) Z S¥s  Flcwd
2
3
4,
5.
6
7
8
9.
10.
1.
Z _ =Total Caver
50% of total cover: __/__ 20% of total cover:_&: &
Woody Vine Stratum (Plot size: < ' )
\ S onErSuc /e Qam ICERA TAPencd) p 5t FAC.
2.
3.
4,
5
Z-  =Total Cover

50% of total cover: __/ 20% of total cover: o4

/!
Tree Stratum (Plot size: % & ) % Cover Species? _Status | Ny mber of Dominant Species N
1 _Shipul’ CHESTIHT DAL [GheRCHS MIcHPgi]) _ 40 beg  FALW | That Are OBL, FACW, or FAC: v (A)

3 PRV TV =
2 ‘;;" copc (G, Pocusress) 25 Mo EAcw Total Number of Dominant
3_Zrowwso > (CARPINUS ChRoCinIAm) 28 Mo FAC Species Across All Strata: 6/ (B}
% Percent of Dominant Spedies
5 That Are OBL, FACW, or FAC: _ /22 (A/B)
6.
P E = Total Cover Prevalence Index worksheet: ‘
Total % Cover of: Multiply by:
§0% oftotal cover: .38 20% oftotalcover £ = | o e
’
Sepling Stratum (Plotsize: _ /5" " ) FACW =
e speclas x2=
1. Salfe? cégm /Z/(,, e r 2 AMBAE STYEAC /v[a/A) Y V&& R FAC species x3=
2 EZD acee (B 2ugeu) W 7. . FACU specles i
8 UPL species x5=
:- Column Totals: (A) ®)
8. Pravalonce Index = BfA =
28" =Total Cover Hydrophytic Vegetation Indicators:

50% of total cover: /Z,_ 20% of totel cover,_ 3 | — 1-Rapid Test for Hydrophytic Vegetation
Shrub Stratum (HDt size: y _I/Z - Dominance Test is »50%
1 __ 3-Prevalence Index is 3.0'
9 ___ 4 - Mormphological Adaptations' (Provida supporting
3' data in Remarks or on a separate sheet)
4' ___ Problematic Hydrophytic Vegetation' (Explain)
:' "Indicators of hydric soil and wetland hydrology must

be present, unless disturbed or problamatic.

Definitions of Five Vegetation Strata:

Traa — Woody plants, excluding woody vines,
approximately 20 ft {6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height {DBH).

Sapling — Woody plants, excluding woody vinas,
approximatsly 20 ft {6 m} or more in height and less
than 3in. (7.6 cm} DBH.

Shrub — Woody plants, exduding woody vines,
approximatsly 3 to 20 1t (1 1o 6 m) in height.

Herb — All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vinas, less than approximately 3
ft (1 m) in height.

Woody vina — All woody vines, regardless of height.

Hydrophytic
Vagetation
Pragent?

Yes / No

Remarks: (Include photo numbers here or on a separate sheet.)

US Amy Coms of Engineers

Eastern Mountalng and Piedmont — Version 2.0



SOIL Sampling Point, > %3
Profile Description: {Dascribe ta the depth needed to document the Indicator or conffirm the absence of indlcators.)

Depth Matrix Redox F S
(inches) Color (mpist) % Color (moist) % Type Lo Texture Remarks

=3 2SvR g/2 0 Z<PP 54 30 & M SiCelo
202 st03k 7/F £ AS R L Z2e

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. % pcation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Solis®:
__ Histosol (A1) __ Dark Surface (S7) __ 2 cm Muck (A10) (MLRA 147)
___ Histic Epipedon {A2) ___ Polyvalue Below Surface (S8) (MLRA 147, 148) ___ Coast Prairie Redox (A16)
___ Brack Histic (A3) ___ Thin Dark Surface (S9) {MLRA 147, 148) (MLRA 147, 148)
__ Hydrogen Sulfide (A4) ___ Loamy Gleved Matrix (F2) ___ Piedmont Floodplain Soils (F19)
__ Stratified Layers (A5) _/ Depleted Matrix (F3) {MLRA 138, 147)
__ 2 cm Muck (A10) {LRR N} __ Redox Dark Sutface (F8) — Vary Shallow Dark Surface (TF12)
__ Depleted Below Dark Surface {(A11) __ Depleted Dark Surface {F7) — Other (Explain in Remarks)
___ Thick Dark Surface (A12) ___ Redox Depressions (F8)
___ Sandy Mucky Mineral {S1} (LRR N, ___ Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 138)

— Sandy Gleyad Matrx (54) ___ Umbric Surface {F13) (MLRA 1386, 122) 3Indicators of hydrophylic vegetation and
___ Sandy Redox (S5) ___ Piedmont Floodplain Soils (F12) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix {SE) ___ Red Parent Materlal (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer [if observed):

Typs: Ao AE

Depth (inches): Hydric Soil Present? Yes i~ No
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Pledmont Reglon

Project/Site: /’7/ TPEATIO 0 ALES~ RS EZL N Z

City/County: _ w0

Applicartiowner; FLars 7iont Cane Lo

- LSBRLEN MAPETE IrE

Sampling Date: 2{) 7/_’/‘{

State: /< 7~ Sampling Point: 44/~ 5 € &5

iwestigator(s). . Zree Sdurtsor, TN Borrom

Sectlon, Township, Range:

Landform (hillslopa, terrace, elc.): _F=2em Féas42

Subreglon (LRR or MLRA): _ £ A /T o/

Local relief (concave, convex, nona). _—o.n oA v

Slope (%) < 24

Soll Map Unit Name:

lat 37%z29°23.3 long: £7°02’ v6.< 7 Datum: 465 B
Srsatit _SriT CoAM NWI dlsssification: __ 2% e Z &

Ara climatlc / hydrologic conditions on the site typical for this time of year? Yes v No
, oF Hydrology
. ar Hydrology

Are Vegetation
Are Vegetation

, Sall
, Sail

significantly disturbed?
neturally problematic?

(If no, explain In Remarks.)
Are "Normal Clroumstances” present? Yes _j~ No
{If nesdad, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, Important features, etc.

Hydrophytic Vegetation Prasent? Yes_/  No Is the Sampled Area
Hydric Soil Present? Yas No within a Wetland?
Wetland Hydrology Present? Yes_+  No

frd

Yes No

ALPTACENT To L5670

Remarks: 772,, SEPIRATE ctTLAul? AREAS AT LIEST Sird &F SI7E, APAs B8 BECTIOW oF CHJanEL erEL

¥

HYDROLOGY

Watland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators {minimum of one is reguired; check all that apphy) __ Surface Soll Cracks (B8)

_¢” Surface Water (A1) __ True Agustic Plants (B14) _u"Sparsely Vegetated Concave Surface (BB)
__ High Water Table (A2) __ Hydrogen Sulfide Odor (C1) __ Dralnage Paitems (B10)

_” Saturatlon (A3} ___ Oxldized Rhizospheres on Living Roots (C3) _/ Moss Trim Linas (B16)

___ Water Marks (B1) ___ Presence of Raduced Iron (C4) ___ Dry-Season Watar Table (C2)

___ Sediment Depoalts (B2) __ Recent Iron Reduction In Tllled Solls (C6)  __ Crayfish Burrows (C8)

_ Drift Deposits (B3) — Thin Muck Surface (C7} ___ Saturation Visible on Asrial Imagery (C9)
___ Algal Mat or Crust {B4) ___ Other (Explain In Remarks} ___ Stunted or Streased Plants (D1)

___ Iron Deposlts (BS) ___ Geomorphic Posltlon (D2)

— Inundation Vislbla on Asrlal Imagery (B7) __ Shallow Aquitard {D3)

_¥ Water-Stalned Leaves {B9) ___ Microtopographic Rellef (D4)

__ Aquatfc Fauna (B13) __ FAGC-Neutral Test (D5)

Fisid Observations:

Surface Water Prezent? Yes_v No Depth {inches):

Water Table Present? Yes Neo Depth {inches):

Saturation Present? Yas_4__ No Depth (Inches): Watland Hydrology Present? Yes v Na
(includes caplliary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Ramarks:

US Amy Corps of Englneers

Eastern Mountalng and Pledmont - Verslon 2.0



VEGETATION (Five Strata} — Use sclentiflc names of plants.

Sampling Point,_&.~ s¢ ¥

sl Absolute Dominant Indicator
_Fe’ ) % Cover _Species? _Status

Tree Stratum (Plot size:

Dominanca Test worksheet:
Number of Dominant Species

ook w N

Z  =Total Cover

50% af total cover: __/ 20% of total cover: O-Z

1. Sechassreg (};2,/; TArUS HCC /P&mfﬁzzg) yi-) Ao FAcw | That Are OBL, FACW, or FAC: (A)
2 SwERT Etisn fé./qzzfx,.pmmm"' srieaciFinn) 2% yes  FAL Total Number of Dominart
3 Lo marie (AceR mumeym) Zo  yrs | FAC | Species Across All Strata: 4 ®)
4.
Percant of Dominant Spacles
5. That Are OBL, FACW,orFAC: _ 532 (amB)
6.
Zi = Total Cover an:::;e; Indax v:foﬂcshool. ot b
Cover of: ultiply by:
50% of total cover: 275~ 20% of total cover:_// | S epecios e
. ’
1 e morpié [ FcER Luppum, & FAG speciss x3=
2 FACU specles x4=
% UPL species x5=
4' Column Totals: @) ®)
5,
6. Pravaiance Index =B/A=
% =Total Cover Hydrophytic Vegatation indicators:
50% of total cover < S’ 20% of total cover; ! 1= Rﬂpid Test for Hydrophy‘llc Vegatation
Shrub Stratum (Plot alze: )  2-Dominence Test la >50%
1. __ 3-Prevalence Index Is £3.0'
2 ___ 4 - Morphologicsl Adaptations' (Provide supporting
3' data in Remarks or on a saparate sheet)
4’ __ Problematic Hydrophytic Vegetation' (Explaln)
S 'Indicators of hydrc soll and wetland hydralogy must
8. be present, uniess disturbed or problematic.
= Total Cover Dafinitions of Five Vegetation Strata:
/50 % of total cover: _____ 20% of total cover: Tres — Woody plants, excluding woody vines,
Herb Stratum (Plot size: 5 ) approximately 20 ft (8 m) or more In helght and 3 in.
1_Sevae (e =£) 2 $4s  FAhAI+| (7.6cm)orlarger in diameter at breast height (DBH).
2 Cnorstmas rees (P achostichorpes) _Z Fes  FACA | gepling—Woody plants, excluding woady vines,
4 approximately 20 ft (6 m) or more in helght and less
4 than 3 in. (7.6 cm) DBH.
5. Shrub - Woody plants, excluding woody vines,
6 approximately 3 to 20 ft (1 fo 8 m) in halght.
T Herb - All herbaceous (non-woody) plants, includlng
8 herbacaous vines, regardless of size, and woody
) plants, except woody vines, lees than approdmately 3
9. ft {1 m) in height.
10.
1? Woody vine — All woody vines, regardless of height.
¥ =Total Cover
50% oftotal cover: _ 2 20% af total cover: &€
Woody Vine Stratum (Plotsize: 5™~ )
1, Menevsuciie (LoaicEon JAPowica) 2 Yes  FAC

Hydrophytle
Vagetation
Present?

Yeos No

Remarks: (Include photo numbers hers or on a separate shest.}

US Army Campa of Engineers

Eastern Mountaing and Pledmont — Version 2.0




SOIL Sampling Point; 4454 ¥
Profile Description: (Describe ta the depth nesded to document the Indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
{inches)  _ Color(moist) _ % _ Color{mois) ~_ % Twe _Lot" _ Texture Remarks
o-¥ wef shHh. Fo  SERYS 20 C M  Silete

5/'/' Bl N/;’)—’-‘/.‘-(c. S SF A Y
'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soll Indicators: Indicators for Problematic Hydric Soils®
__ Histosdl (A1) ___ Dark Surfaca (S7) ___ 2 cm Muck (A10} (MLRA 147)
___ Histic Epipedon (A2) ___ Polyvalue Below Surface (S8) (MLRA 147, 148) __ Coast Prairie Redox (A16)
___ Black Histic (A3) ___ Thin Dark Surface {59) (MLRA 147, 148) (MLRA 147, 148)
—. Hydrogen Sulfide (Ad) __ Loamy Glayed Matrix (F2) ___ Piedmont Floodplain Soils (F19)
___ Stratified Layers (A5) _ Depleted Malrix (F3) {MLRA 136, 147)
__ 2 om Muck (A10) (LRR N} ___ Redox Dark Surface {FB) ___ Very Shallow Dark Surface {TF12)
___ Depleted Bafow Dark Surface (A11) ___ Depleted Dark Surface (F7) ___ Other (Expiain in Remarks)
__ Thick Dark Surface (A12) ___ Redox Depresslons {F8)
___ Sandy Mucky Mineral {S1) (LRR N, ___ lron-Manganese Masses (F12) (LRR N,

MLRA 14T, 148) MLRA 1386)

___ Sandy Gleyed Matrix (S4) ___ Umbric Surface {F13) (MLRA 136, 122) 3ndlcators of hydrophytic vegetation and
___ Sandy Redox (85) ___ Piedmont Floodplain Soils (F19) (MLRA 143) wetland hydrology must be present,
___ Stripped Matrix {S6) ___ Red Parant Matarial (F21) (MLRA 127, 147) unless disterbed or problematic.
Restrictive Layer {if observed):

Type: Ao &

Depth {inches): Hydric Soll Present? Yes / No
Remarks:

US Amy Comps of Engineers Eastemn Mountains and Pledmont — Version 2.0



WETLAND DETERMINATION DATA FORM — Eastern Mountains and Pladmont Region

EOH 0

Sampling Date: & /2 %/7

ProjectiSite: /27, rra-prions #Reh -~ #zism Yl City/County:
Appllcant/Owner s sves wer Cone Lo~ A/OFrE . BlBSTé SITE

State: A% Sampling Point: A2 €5°&

investigator(s): Bree Spmpso I T eHsy LBeTFanm Saction, Township, Range:

Landform {hllislope, terrace, etc.): =2 so -7 v
Subragion (LRR or MLRA): £ A2 o/ lat_37%z3’ 522"

Long:

Local relief (concave, convex, nong). _ <o cd s
g7°263’ 23,9

Slope (%): _€ 2
Datum: /&3 E4

Soll Map Unlt Name: _ Borwic  sie7 cons

NWI daasification: ~ <2 5

Are climstlc / hydrologlc conditions on the site typical for this ime of year? Yas _#”  No
Are Vegetation _____, Soll , oF Hydrology significantly disturbed?
Are Vegetation . Soil , or Hydrology naturally probfematic?

{If no, explaln In Remarks.)
Ara "Normal Clrcumstances”’ present? Yes _ 3"  No
{ needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Prasent? You v No Is tha Samplad Area
Hydrlc Soil Fregent? Yes_¢4~  No within a Wetland?
Wetland Hydrology Prassnt? Yes _3~ No

Yas _/

3y Js sS5wmiof, coE R Yy i 207 4isE.

ReMaIKS: Z7ogrr o Gibripun £ oy cpSrRElrs Auis o ownsrpfiom WPC aF 726 "7/7)’ “tppell

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of ons is required:; chack all that apply)

Secondary Indicators (minimum of two required)
__ Surface Soll Cracks {B8)

_/ Surface Water (A1) __ True Aquatic Flants (B14) _" Speraely Vegetated Conceve Surface (B8)
— High Water Tabte {(A2) — Hydrogen Sutfide Odor (C1) _t Drainage Pattems {B10)

_i”" Saturation (A3) ___ Oxidized Rhizospheres on Living Roota (C3) _ Moag Trim Lines (B16)

___ Water Marks (B1) ___ Presence of Reduced Iron (C4) ___ Dry-8eason Water Table (C2)

___ Sediment Deposits (B2) ___ Racent [ron Reductlon in Tliled Soils {C8) _/ Crayfish Burrows (C8)

__ Drift Daposita (B3) __ Thin Muck Surfaca (C7) __ Saturation Vislbie on Aerlal Imagery {C9)
___ Algal Mat or Crust (B4) ___ Other (Explaln In Remarks) ___ Stunted or Stressed Plants (D1)

___ lron Deposits (B5) __ Geomorphic Position (D2)

—— Inundation Vislble on Aarlal Imagary (B7) _ Shallow Aquitard {D3)

_/ Water-Stained Leaves (B9) __ Microtopographic Rallef (D4)

_ Aquatlc Fauna (B13) __ FAGC-Neutral Test (D)

Fleld Observations:

Surface Water Pregent? Yes_ v No Depth (inches):

Water Table Pragsnt? Yas No Depth (Inches):

Saturation Present? Yes_ v No_ Depth (Inches): Wetiand Hydrology Present? Yes v No
(includes caplllary fringe)

Degcribe Recorded Data (stream gauge, manitoring well, aerial photos, pravious inspections), if avallable:

Remarks:

LS Army Corps of Engineers

Eastarn Mountalng and Pledmont — Version 2.0




- Sampling Point:___ €56

VEGETATION (Five Strata) — Use scientific names of plants.

" Absolute Dominant Incicator
Tree Stratym (Plot size: 30 ) % Cover Species? _Status
1 e Brecy (JZeTuehd piEaR7) 2o ges  FANW
R SIEETEHM /4 1t 12240 BN 2 T8N 1F24P ) /5 ’Je'S FAC
/0 Yes  FRCW

B oW

@

o

Dominance Tast worksheet:

Number of Dominant Species —
That Are OBL, FAGW, or FAC: = (A)
Tatal Number of Dominant —

Species Across All Strata: =2l (B)

Parcent of Dominant Species

That Are OBL, FACW, or FAC: <22

(AB)

F&  =Total Cover
50% of total cover: ~ 23 20% of total cover, 7

Sapling Stratum (Plotsize: _ /5
1 Tavecrcum /d/gwp&wﬁw& ST YRACIFINA) __ /O fes 7L

-

/¢  =Total Cover

50% of total cover: _ 5 20% of total cover,__ 2~
Shrub Stratum (Plot size: )

D R W

= Total Cover

50% of total cover: ___ 20% of total cover

Herb Stratum (Plot size: ___%~* ]
Yis

SELEE ( CorEe =2 z5 FACWE

1
2
3
4.
5.
6
7
8
8

10.
1.

zs = Total Cover

50% of total cover: /25 20% of total cover,_5~
Woody Vine Stratum (Plotsize: __ &~ ! )
1.

SR

= Total Cover
50% of total cover: 20% of total cover;

Prevalence Index workshaet:

Total % Cover of: Multiply ty:
OBL species x1=
FACW species
FAC species
FACL) species
UPL species
Column Totals:

X2=
x3=
xé4=

x5=

A

(B)

Prevalance Index =B/A=

Hydrophytic Vegetation Indicators:

___ 1-Rapid Test for Hydrophytic Vegetatlon
1 2 - Dominance Test is >50%

__ 3-Prevalence Index Is <3.0°

___ 4 - Marphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

___ Problematic Hydrophytic Vegetation (Explain)

"indicators of hydric soil and wetland hydrology must
ba present, unlass disturbad or problematic.

Definitions of Five Yegatation Strata:

Tree — Woody plants, excluding woady vines,
approxdmately 20 ft {6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast helght (DEH).

Sapling — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or mare in height and less
than 3 in. (7.6 cm) DBH.

Shrub — Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 1o 6 m) in height.

Herb — All herbaceous (non-woody) plants, including
herbaceous vinas, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft {1 m)in height.

Woody vina — All woody vines, regardless of height.

Hydrophytic
Vegetation
Present?

Yes_

Remarks: (Include photo numbers here of on a separate sheet.)

US Army Corps of Engineers

Eastern Mountains and Piadmont — Version 2.0




S0IL Sampling Point: £ $'&
Profile Description: (Describe to the depth needed to document the indlcator or confirm the absence of indicatars.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks

OO  SOYPE s/ €5 SYE YL 35 _C M Sledo

lType: C=Concentration, D=Depletion, RM=Reducead Matrix, MS=Masked Sand Grains. 2 ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indleators for Problamatlc Hydric Soils®:
___ Histosol (A1) ___ Dark Surfaca (S7) __ 2cm Muck (A10) (MLRA 147)
__ Histle Epipadon {A2) __ Polyvalue Below Surface {S8) ([MLRA 147, 148} ___ Coast Prairie Redox (A16)
__ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
___ Hydrogen Sulfide (A4) ___ Loamy Gleyed Matrix (F2) __. Piedmont Floodplain Soils (F19}
___ Stratified Layers (A5) _[,_/ Depleted Matrix {F3) {MLRA 136, 147)
__ 2 cm Muck (A10) {LRR N) ___ Redox Dark Surface (FG6) ___ Very Shallow Dark Surface (TF12)
___ Depleted Below Dark Surface (A11) ___ Deplstad Dark Surface (F7) _ Cther (Explain in Remarks)
___ Thick Dark Surface {A12) ___ Redox Depresslons (F8)
_. Sandy Mucky Mineral (S31) {LRR N, ___ Iron-Manganese Maszes (F12) (LRR N,
MLRA 147, 148) MLRA 136)

___ Sandy Gleyed Matrix (S4) ___ Umbric Surface {F13) (MLRA 138, 122) 3Indicators of hydraphytic vegetatlon and
— Sandy Redox {55) ___. Pigdmont Floadplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) ___ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if obsarvad):

Type: ALlona

Depth (Inches): Hydric Soll Present? Yes_ ;/ No
Remarks:

US Amy Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Pledmont Ragion

Prolect/Site: /ﬁfﬁﬂwoﬁﬂaﬁ City/County: o i Sampling Date: ZZ-"/';// I
ApplicantiOwner: e psricn s Cone. (o= Lo Lo o5 Syrd State: _A<3” __ Sampling Point: £wy? 72 &
Investigator(s): EZree 39mPsont, Towa [Seor7om Saction, Township, Range:

Landform (hillslope, terrace, ofc.): _ =Zoo o oc s Local relief (concave, convex, none): <o ~~c# e Slope (%): < 2Z-
Subreglon (LRR or MLRA): _ £ /& A/ lat 3 7° 2¢' 069" long._ F7°0 2’ 370"  Daum: HES EY
Soll Map Unit Name: /S cnns =0 o 2o NWI classlfication: _ Z£o £ 15

Are dimatic / hydrologic conditions on the slte typlcal for this time of year? Yes v/ No______ (i no, axplain In Remarks.)

Are Vegatation : Soil , or Hydrology significantly disturbed? Are "Normal Clrcumstances” prezemt? Yes _1~ No

Are VVagetation , Soll , of Hydrology naturally problematic? {If needsd, explain any answers in Ramarks.)

SUMMARY OF FINDINGS ~ Attach slte map showing sampling polnt locations, transects, important features, etc.

Hydrophytic Vegstation Present? Yas I/ No Is the Sampled Area
Hydrle Soil Pregsent? Yos o~ No within a Wetland? Yeos _L Ne__
Watland Hydrology Pressnt? Yes ¢/ No
Remarks:
HYDROLOGY
Watland Hydrology Indicators: Secondary Indicators (minimum of two required
Primary Indicators {minimum of one |s required: check all that apply} ___ Surface Soll Cracks (B8}
+/ Surface Water (A1) — True Aquatic Plants (B14) _[ Sparsely Vegetated Concave Surface (B8)
___ High Water Table (A2} ___ Hydrogen Sulfide Odor {C1} _‘_/ Drainage FPattems (B10)
_t/ Baturation (A3) __ Oxidized Rhizospheras on Living Roots (C3) _¢” Moss Trim Lines (B18)
___ Water Marks (B1) ___ Presence of Reduced Iron (C4) ___ Dry-Season Water Tabis (C2)
__ Sediment Deposlts (B2) __ Recant iron Reduction In Tllled Scils (C6)  __ Crayflsh Burrows (C8)
_ Drift Deposits (B3) — Thin Muck Surface (C7) ___ Saturation Visible on Aerial imagery (C9)
___ Algal Mat or Crust (B4) ___ Other (Explain In Remarks) ___ Stunted or Streasad Planta (D1)
___ Iron Deposita (BS) __ Geomorphlc Position (D2)
— Jnundation Visible on Asrlal imagery (B7) __ Shallow Aquitard {(D3)
_Z Water-Stalned Leaves (B3) __ Microtopographlc Raelief (04)
___ Aquatic Fauna (B13) ___ FAG-Neutral Test (D5)
Flald Obaervations:
Surface Water Presant? Yes _Z_ No Depth {inches):
Water Tabls Prasant? Yas No _____ Depth (inches):
Saturation Present? Yes L No Depth (Inches): Wetland Hydrology Present? Yes / Na
{includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

1S Army Corps of Engineers Eastern Mountalna and Pledmont - Verslon 2.0



VEGETATION (Flve Strata) — Use sclentific names of plants.

Sampling Point.__720

5 =Total Cover

50% of fotal cover: _Z2° S 20% of total cover__/
757 )

Shrub Stratum (Plot size:

y Absolute Dominarit Indicator | Dominance Test worksheet:
Tree Stratum (Plotsizer 5 ) S Cover Species? Stalus | number of Dominant Spacies
1 _Socamor (L ohromns occirenTins) _Ze ks  FAC | ThatAmeOBL FACW,orFAG: _ 5 (A
2. Foul_api (C;)C/fz’c-fs PaeuSTLIS 3“ /5" Ao Faca/ Total Number of Dominant
B TrsM P CHEST AT 2Al (G/' PRI ) /o _No TACW | Spacles Acroes All Strata: A (B)

e e s o s  F#
% "—)j[ carsve[Lioe !. At ﬂ.ﬁ — e < Percent of Dominant Specles
5. Fep pypps ek puBrum) L3 Vo FAC | ThatAre OBL, FACW, or FAC: &0 {wB)
6.
75 =Total Cover Prev:;::c; Icl':ldl! \;ﬂﬂmhoo‘l. -
s over of: ultiply by;

5;93 of total cover: 2 < 20% of total cover: L OBL species xi=
Sapling Stratum (Plot slz(e: o ) v a FACW species x2=
1. Beo wirct (. Rubry Y Fa FAC specles x3=
2 FACU species x4=
3. UPL species x5=
4, Column Totals: (A) (B)
5.
6.

Pravalence Index = B/A =

Hydrophytic Vagetation Indlcators:

___ 1 -Rapid Test for Hydrophytic Vegetation
/"2 - Dominance Test |8 »50%

___ 3-Prevalance Index is £3.0"

___ 4- Morphological Adaptations' (Provide supporting
data [n Remarks or on a separate shest)

___ Problematic Hydrophytlc Vegetation' (Explain)

Indlcators of hydric soll and wetland hydralogy must
be present, uniess disturbed or problematic.

Definitions of Flve Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximately 20 ft (8 m) ar more In haelght and 3 In.
{7.6 cm) or larger In dlamater at breast haight (DBH).

Sapling — Woeody plants, excluding woody vines,
approximataly 20 ft {6 m) or more In helght and less
than 3 In. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vinas,
approximately 3 to 20 ft {1 to & m) In helght.

Herb - All herbacsous {non-woody) plants, including
herbacaous vines, regardiess of alze, and woody
plants, axcept woody vines, less than approximately 3
ft {1 m) In height.

Woody vine — All woady vines, regardless of height.

1 ZRonsosors /dd—ﬁ!’mur CARO2r A 1A 208 ) = 265 FAC
2_Stcapusy (Linvies Béayzom) /S Yes  Fac
3
4,
5.
6.
22 _ =Total Cover
50% of total cover _/ O 20% of total cover:__¥
Herb Stratum (Plot size: ] - )
1. LA >
2.
3.
4,
5.
6.
7.
8.
9.
10.
11.
= Total Caver
50% of total caver: 20% of total cover:
Woodv Vine Stratum (Plotsize: 5~ )
1.
2,
3.
4.
5

= Total Cover
50% of total cover; 20% of total cover:

Hydrophytic
Vagetation
Present?

Yos J'/ No

Remarks: (Includa photo numbers hera or on a separata sheet.}

US Amy Corps of Engineers

Eastern Mountalns and Pledmont - Version 2.0



SOIL

Sampling Point; _72-¢

Profile Dascription: {Describe to the depth needed to document the Indlcator ar conflrm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type Loc Texture Ramarks

o-2 EORCANIC L AGPER
210 SR & gO SYE Fb O C M Sictle

"Type: C=Cancantration, D=Depletion, RM=Raduced Matrix, M§=Maskead Sand Grains.

% ocatlon: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Indlcators for Problematic Hydrie Soils®;

__ Histosol (A1) ___ Dark Surface (S7) — 2 cm Muck {A10) (MLRA 147)
— Histlc Epipadan {(A2) __ Polyvelua Below Surface {S8) (MLRA 147, 148) ___ Coast Prairie Redox (A18)
__ Black Histle (A3) __ Thin Dark Surface (59) {MLRA 147, 148) (MLRA 147, 148)
___ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix {F2) — Pledmont Floodplain Solls (F19)
___ Stratified Layers (A5) Depleted Matrix (F3) {MLRA 136, 14T)
— 2 em Muck (A10) (LRR N) __ Redaox Dark Surface {F&) __ Very Shellow Dark Surface {TF12)
—— Depleted Below Dark Surface (A11) — Depleted Dark Surface (F7) — Other (Explaln in Remarks)
___ Thick Dark Surface {(412) ___ Redox Depresslons (F8)
_ Sandy Mucky Mineral (51) (LRR N, ___ Iron-Mangansese Magses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

___ Sandy Glayed Matrix (54) __ Umbric Surface {F13) {MLRA 138, 122) *Indicators of hydrophytic vegstation and
— Sandy Redox (S5) ___ Pladment Flpadplain Soils {F19) (MLRA 148) waetland hydrology must be pragent,
— Stripped Matrix (S6) __ Rad Parant Material {F21) (MLRA 127, 147) unlees disturbed or prablematic.
Restrictive Layer (¥ obsarvad):

Type: Ao

Depth (inches): Hydric Soil Present? Yes _¢/ No
Remarks:

US Army Corps of Engineers

Eastern Mourttaing and Pledmont - Version 2.0




WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont Region

Project/Site: Sorrcar 000 pEEH— LSETEY0I S City/County; __ %70 Sampling Date: __3//0/7Y
Applicant/Owner: Flars/Bomé Cone (o~ A PP AMSTE /TE Stete: A"~ Sampling Point: 2w 2 //
Investigator(s): Z¥ee SamPso &, Tova Bogzom Section, Township, Range:
Landform (hllislope, terrace, ete.): _ ~Z2ow e i 14 Lecal reliaf (concave, canvex, none): _ <o < A v Slope (%): £ 2
Subreglon (LRR or MLRA); _£ /&< &/ et B7° 2% s0.9” long:  &7°03” 4267  pawm: &S 85
Sall Map Unit Name: _ Sonate Sie7 tosm NWI classificstion: _ >~ Z £
Are glimatic / hydrologic condltiona on the site typical for this time of year? Yes No___ (If no, explain in Remarks.)
Ara Vegetation » Soll , or Hydrology significantly disturbed? Are "Normal Circumstances” preeent? Yes 3~ No
Ara Vogetation , Soif , or Hydrology naturally problematic? {If needed, explain any answers In Ramarka.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locatlons, transects, Important features, etc.
Hydrophytic Vegetation Present? ves_&/ _ No I tha Sampled Arsa
Hydric Soll Present? Yes_¢” _ No within 2 Wetland? Yes_ i~ No
Watland Hydroiogy Present? Yes_¥ _ No

Remarks: ~_ ,c,575 oF sévaf ot wETLOND BRENS NEDR EACH STHEE, INELUPIMG B S22 CHAMVAEL
A ORBures, AvD A NARROW LETLHWTT wiliPER. AT o€ EAD ("f'?"syﬂf’ﬂp)j LS Feap

ATOIEE AR s ETERNEPS,

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indleators {minlmum of one is required: check sll that apply) — Swurface Soil Cracks (BS)
_&/Burface Water (A1) ___ True Aquatlc Plants (B14) & Sparssly Vegetatad Concave Surface (B8)
— High Water Table (A2) __ Hydrogen Sulfide Odor (C1) ___ Drainage Patterns (B10)
Saturation {A3) ___ Ouidized Rhizcspheres on Living Roots (C3) _iMoss Trim Lines (B16)
__ Water Marks (B1) __ Prasance of Reduced lron (C4) ___ Dry-Season Water Table (C2)
— Sediment Deposits {B2) ___ Recent Iron Reduction in Tilled Solla (C8) _[ Crayfish Burrows (C8)
___ Drift Deposits {B3) __ Thin Muck Surface {C7) ___ Saturatlon Vislble on Aerat Imagary {C8)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) — Stunted or Stressed Plants (D1}
__ Iron Deposlis (B5) _—_ Geomorphlc Poaltion (D2)
__. Inundatlon Visible on Asrlal Imagery (B7) ___ Shallow Aqultard (D3)
_i Water-Stainad Leaves {B9) __ Micratopographle Rellef (D4}
_ Aquatic Fauna {B13) __ FAG-Nautral Test (D5)
Fleid Observations:
Surface Water Pregent? Yes__ " No_____ Depth (Inches):
Water Table Present? Yas No Depth (Inches):
Saturation Presant? Yes _ ¢~ No Depth {(inches): Watland Hydrology Present? Yes ¥ No
{includes caplllary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerlal photos, previous inspections), if available:

Remarks:

US Army Comps of Engineers Eastern Mountains and Pledmont — Verslon 2.0



VEGETATION (Flve Strata) — Use scientific names of plants.

Sampling Point.__//

p Absolute Dominant Indicator | Dominance Teat worksheet:
Iﬁ.mm (Plot slze: _/0— ) —%—er— w _S.WHS MNumber of Dominant Spadea
1, S ewhtT ctim (Lroumpas 4R STyRic iFtud) /S b=s  FAC | That Are OBL, FACW, or FAC: é (A)
2_FBer ook (Foer Rubsam) : /& SES  FAC- | 1ol Number of Dominant
3w dbk ((oubpiuns PAZASTRLS ) s Ao 7ACu | gpecies Across All Strata: o4 {B)
=2 ; p it S SIAE Ry EA A 20 =34 AL i)
4 Lem (H ZZEALET) e = Parcent of Dominant Specles
5. Thet Are OBL, FACW, orFAC: _ £ 5.7 (AB)
6.
<7 = Total Cover Prevalence Index workshaet:
25 Total % Cover of: Multiply by:
50‘5& of total oo\;er. 20% of total cover_Z0 | 5, species x1=
Sapling Stratum (Plot size: __ A0 FACW s -
peciaa Xé=
1 Suskercum (L. ST7£AC 1Y) < Mo FAC | . species i
2. SEEL> A f {/57 L L /-‘?J_ /5 ;'/ES F?"C, FACU species xd=
= UPL spacies x5=
* Colurmn Totals: (A) (B)
5.
6 Pravalence Index = B/A =
2 =Total Cover Hydrophytic Vegetation indicators:
50% of total cover: /2 20% of total coverr_ &~ | — 1 - Rapld Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: /27 ) 4 2 - Dominancs Test le >50%
1 SpkEEacH Loriens zmvzaw) /0 4%s  FACY | — 3-PrevalenceIndexis $3.0°
2. Muerizeons 2ast(Fosh rmsetiFears) & o #AC | __ 4-Morphological Adaptations’ (Provide supporting
3 data In Remarks or on a saparate sheet)
4' __ Problematic Hydrophytic Vegetation' (Explain)
3 Yindicators of hydric soll and wetland hydrology must
6 ba present, unless disturbed or problematic.
_£5__ =Total Cover Definitions of Five Vagetation Strata:
,50% of total cover: —Z'—"S:-— 20% of total cover_2 Tras — Woody plants, excluding woody vines,
Herb Stratum (Plotsize: 5 ° ) approximately 20 ft (8 m}) or more In height and 3 in.
1. Bescxzerey( Busgus <2) 7 &5 e | (7.6 cm)orlarger In diameter at breast helght (DBH).
2 Sapling — Woaody plants, excluding woody vines,
3. approximatsly 20 ft (8 m) or mora In helght and lass
4 than 3 In. (7.6 cm) DBH.
5; Shrub - Wocdy plants, excluding woody vines,
6 approximately 3 to 20 ft (1 to & m) in height.
T Herb - All herbaceous (non-waoody) plants, Including
8 herbaceous vines, regardless of size, and woody
: plants, sxcept woody vines, |less than approximately 3
9. ft (1 m) in helght.
10.
1" Woody vine — All woody vines, regardless of height.
7 = Tatal Cover
50% of total cover: _ 3-S5~ 20% of total cover_z% &
Woody Vine Stratum (Plotslze: 5~ )
1 S o wity Stcark (Lo icern Tafomica) /—Z s FAL
2
3.
4,
o Hydrophytic
2~ = Total Cover Vagetation /
Y N
§0% of total cover: __ /___ 20% of total cover;_e &/ | Present? - .

Remarks: (Includa photo numbers here or on a separats sheet.)

US Army Carps of Engineers
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SQIL Sampling Point; _//
Profile Description; (Describe to the depth neaded to document tha indicator orf confirm the absenca of Indicators.)

Depth Matrix Redox Feg
dinches) _ Color{moist} % _ Color{moist) _ % _Tvpe _L —Toxtyre Remarks

g- FB o LAY R

ElO SO L o) sk e v _C iai S/le Lo

20 Brows Layvel
"Type: C=Concentration, D=Depletion, RiM=Reducad Matrix, MS=Masked Sand Graina. 2 seation: PL=Pore Lining, M=Matrix.
Hydrlc Soll Indicators: Indicators for Problematic Hydric Solls®;
__ Histosol (A1) __ Dark Surface (57) ___ 2 ¢m Muck (A10) (MLRA, 147}
__ Histlc Eplpedon (A2) ___ Palyvalue Below Surface {S8) (MLRA 147, 148) __ Coast Prairie Redox (A18)
__ Black Histlc (A3) __ Thin Dark Surfacse {59} (MLRA 147, 148) {MLRA 147, 148)
—_ Hydrogen Sulfida (Ad) __ Loamy Glayad Matrix (F2) __. Piedmont Floodplaln Solls (F18)
___ Stratified Layers (A5) " Deplated Matrix (F3) (MLRA 138, 147)
— 2 .cm Muck (A10) (LRR N) __ Redox Derk Surface (F&) — Very Shallow Dark Surface (TF12)
— Depleted Below Dark Surface (A11) —_ Depleted Dark Surface (F7) _ Cther (Explain in Remarks)
___ Thigk Dark Surface (A12) ___ Redox Deprasslons {F8)
— Sandy Mucky Mineral (31) (LRR N, __ iron-Manganesa iMasses (F12) (LRR N,

MLRA 147, 148) MLRA 138)
___ Sandy Gleyed Matrix (S4) —_ Umbric Surfeca (F13) (MLRA 138, 122) Hndicators of hydrophytic vegetation and
__ Sandy Radox {S5) ___ Pledmont Floodplain Saoils (F19) (MLRA 148) wattand hydrology must be prasent,
___ Stripped Matrix (36) — Red Parent Materlal (F21) (MLRA 127, 147) uriless disturbed or problematic.
Restrictlve Layer (if observed):
Type: e
Depth {inches): Hydric Soll Present? Yea__ .~ No

Remarks:

US Army Corps of Engineers Eastarn Mountains and Piedmont — Verslon 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountalns and Piedmont Reglon

ProjectiSite: L227/¢-876 » ARER — AVETL A L

CityCounty: s

Sempiing Date: _7~/2 */7_

ApplicantiOwner: _J£ms7Rone Cone Lo.— Lu/Aercn  fIASTE SITE

A5 samling Point: A/7 /15

State:

Brte SAmpco , Foww

Beoy Section, Township, Range:

Investigator(s):
Lendform (hillsiope, temmace, atc.):

Subregion (LRR or MLRA): 2 <2 ~

Feor Predin Locei relief (concave, corvex, none) __ CoCA VE Slope (%) < Z
Lat 3’7“"’4--7‘/"f/'7:5»f Long: 7’02’ 327" Daturn; EIQSJ’Z

Soil Map Unit Name:

B Owinlt & SVET LOAAN

NW clasalfication:  7— ~ 22 7 X~

Are giimatic / hydrologlc conditions on the site typical for this tme of year? Yes __ 3 No

Are Vegetation _____, Soll , or Hydrology
Are Vagetation ___, Soil , or Hydrology

significantly disturbed?
naturally problamatic?

{if no, explain In Remarks.)
Are "Nommal Clrcumstances” presart? Yes_ No
(If neadad, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Ys_ V' No Is the Sampled Area
Hydric Sall Prasent? Yes_ V' No within a Wetland? Yes_L”  No
Watland Hydrology Present? Yes_ / No
Ramarks:
HYDROLOGY
Wetland Hydrology indicators: Secondary Indicators (minimum of two required)
Pr indicators (minlmum of ans is requirad; chack sl that ) ___ Surface Sail Cracks (B6)
_V/ Surface Water (A1) __ True Aquatic Planis (314) _V Sparsely Vegstated Concave Surface (B8)
__ High Water Table (A2) __ Hydrogen Sulfids Odor {C1) V Drainage Patterns (B10)
i/ Satration (A3) ___ Oxddized Rhizespherss on Living Roots (C3) Moss Trim Lines (B186)
__ Water Marics (B1) ___ Presence of Reduced Iron (C4) ___ Dry-Season Wster Table (C2)
— Sediment Depasits (B2) ___ Recent iron Reduction In Tiled Soils (C8)  __ Crayfish Burrows (GB)
__ Drift Daposits (83) — Thin Muck Surface (C7) — Saturation Visible on Asrial Imagery (C9)
___ Algal Mat or Crust (B4) ___ Other (Explain In Remarks) ___ Stunted or Stressad Plants {D1)
___ iron Depostits (B5) ___ Geomoarphic Pasition (D2)
— Inundation Vislble on Aerfal Imageary {B7) — Shallow Aquitard {D3)
_/ Water-Stained Leaves (BS) __ Microtopographic Relief (D4)
__ Aquatic Feuna (B13) __ FAC-Neutral Test (D5)

Flald Observetions:

{includes caplllary fringe)

Surface Water Prasant? Yes v No Depth (inches):
Water Table Prasent? Yea N
Saturation Present? Yas No Depth {inches):

Wetiand Hydrology Present? Yes )~

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), If avallable:

Remarks:

U3 Army Corps of Engineers

Eastem Mountaine and Pledmont — Veralon 2.0




VEGETATION (Flve Strata) — Use sclentiflc names of plants.

Sampling Point: /5

Absolute Dominant Indicator

I,;gg_&mum Potsize:_ /5 ) % Cover Specjes? _Status
e Mapik [ AcER RuFLia) 25 $ee  FRHCE
2. P ork (g)am"‘c*zxs FALuSTRtS) L) Fes FRACW
3. (e GSH [f;:r'?)f/,veff: PENNSSL VAR JEA) =3 Ado  FACKW

4_foyver BrecH( Beraia aicrd)

5 Ao FACW

Dominance Test workshest:

Number of Dominant Species

That Are OBL, FACW, or FAC: __ 5 A)
Total Number of Dominant e

Speclas Across All Strata; o (B)

50% of tote) cover: 2«5 20% of total cover:__/

— Parcant of Domlnant Specles
5. Lsm (Uemus gqmepicing) 5 _Ale FACK | gt Are OBL, FACW, or FAC: _ /& (A/B)
6.
&£O0  =Total Prevalence Index worksheet: -
T Total % Cover of: Multiply by:
50% of total cover: _Z S 20% of total cover,_ /& ~
Py OBL speciea x1=
Sapling Siratum (Plotsize: <& ) EACW 8 =
pecles X2=
1 Sweercum (2. Sryenésrdvs) g ves  FAC : _
= r 7 ) /5 FAC species X3=
2. LB SRR | Aereids e _res FAC FACU species x4=
3. UPL spacias xh=
= Column Totals: (A) (B}
5.
8. Prevalence Index =B/A =
2 2 =Total Cover Hydrophytic Vagetation Indicators:
50%, of total cover: /7S~ 20% of total cover_ ¥ & | _ 1-Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plotsize: 5 ) -4/ 2 - Dominance Teat ls >50%
1, ___ 3-Prevalence Index Is <3.0°
2 ___ 4-Morphological Adeptations’ (Provide supporting
3‘ data in Ramarks ar on a separate sheet)
4' Problematlc Hydrophytlc Vegatation' (Explaln)
& 'Indicators of hydrlc sall and wetland hydralogy must
6. be present, uniess disturbed or problematic.
=Total Cover Definitions of Five Vegetation Strata:
5507" Offtoss| cover, ___— 20% ofiioial Coves Trae — Woody plants, axcluding woody vines,
Herb Stratum (Plot size: ] approximately 20 ft (8 m) or mors In helght and 3 in.
1, EEnil> (7.6 cm) or larger in dlameter at breast height {DBH).
2 Sapling — Woody plants, excluding woody vines,
3. appraximately 20 ft (6 m) or more In helght and lesa
4 than 3 in. (7.6 cm) DBH.
5. Shrub - Woody plants, excluding woody vines,
6 approvimately 3 to 20 f (1 to 6 m) in helght,
7. Herb - All herbacaous {non-woody) plants, including
8 harbacaous vines, regardiess of size, and woody
; plants, except woody vineg, less than approximately 3
9. ft (1 m) in helght.
:? Woody vine — All woady vines, regardless of height.
= Total Caver
50% oftlgtal cover: 20% of total cover:
Woody Vine Stratum (Plotsize: S~ )
1./ SO ET SUHckLE (mef 0l Taronis) S }/é"-f Pz
2.
3.
4,
5% Hydrophytic
5 = Total Cover Vagetation 1/
Pragent? Yos No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corpa of Engineers

Eastern Mountalns and Piedmont - Version 2.0




SOIL Sampling Point: _// 5
Profile Description: {Describe to the depth needed to document the indicator or confirm the absenca of indicators.)

Depth Matrix Redox Features
(inches) Caler {moist) % Color {moist) % Type' _log Texture Remarks
o-3 zﬂpwd LA g Sl

310 Josh efe £O0 SHEYe 20 C M Silite

1Ty,me: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. ?Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soila®;
___ Histosol {At) ___ Dark Surface (57) __ 2cmMuck (A10) (MLRA 147)
___ Histic Epipedan (A2} ___ Polyvalue Balow Surface (S8) (MLRA 147, 148) ___ Coast Praire Redox (A16)
___ Black Histic {(A3) ___ Thin Dark Surface ($9) (MLRA 47, 148) {MLRA 147, 148)
___ Hydrogen Sulfide {A4) ___ Loamy Gleyed Matrix (F2) __ Pledmont Floodplain Solls (F19)
___ Stratified Layers (AS5) _”" Depleted Matrix (F3) {MLRA 136, 147)
__ 2 om Muck (A10) (LRR N) ___ Redox Dark Surface (F6) ___ Very Shallow Dark Surface {TF12)
___ Depleted Below Dark Surface (A11) ___ Depleted Dark Surface (F7) — Other (Explain In Remarks)
___ Thick Dark Surface (A12) __ Redox Depressions (F3)
___ Sandy Mucky Mineral (51) (LRR N, ___ Iron-Manganese Masses {(F12) (LRR N,
MLRA 147, 148) MLRA 136)

— Sandy Glayed Matrix {34} ___ Umbric Surface {F13) {MLRA 136, 122) *Indicators of hydrophytlc vegatation and
___ Sandy Redox (85) ___ Piedmont Floodplain Soils (F19) {MLRA 148} wetland hydrology must be present,
___ Stripped Matrix {S6) ___ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or prablematic.
Rastrictive Layer {if observed):

Type: Aot

Depth (inches): Hydric Soll Present? Yes l/ No
Remarks:

US Army Comps of Engineers Eagtem Mountains and Piedmont — Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountalns and Piedmont Region

Project/Site: a6 riom ArREA ——M reanvy T City/County:

0#/0

Sampling Date: _ > Nl y

ApplicantiOwner. _demsrtovg Cone Co.~ ANPREA LARSTE. SirE

State: £y

Sampling Point: & 2 ¢ ¢

Section, Township, Range:

Investigator(s): &vc.  SAup< o v, ToHn By s om
Tl I FhA 4/

Landform (hillslope, terrace, etc.):

Local rellef {concave, convex, none):

CovcAvE Slope (%); < Z-

Subregion (LRR or MLRA): _ <22 &/ Lat_ 37°2v p%é" long_E72°03’ 30.6"°  Dpatum &GS S8
Soil Map Unit Name: __ S eneté 527 2phum NWI dlassification: _ 2> 7 5

Ara dimatic / hydrologic conditions on the site typical for this time of year? Yes __ L~ No {If no, explain In Remarks.)

Are Vegetatlon ______, Sqil , ar Hydrology significantly disturbed? Ars “Normal Circumstances” present? Yes _#~  No -
Are Vegetation ___, Sail , ar Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Presant? Yes v No Is the Sampled Area
Hydric Soil Present? Yes_&’ _ No within a Wetland?
Wetland Hydrology Present? Yes _V No

\ No

Porer oF SITE,

Remarks: Se/es OF ConnvkcTED JFDTACENT, NAREOW, LINESRR WETLALTS AT Soulf E4sT

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of ohe is

uired; check all that apply}

Sacond i minimum of two required

___ Surface Soil Cracks (B6)

_ v Surface Water (A1) __ True Aquatic Plants (B14) 1/ Sparsely Vegetated Concave Surface (BE)
__ High Water Table (A2) __ Hydrogen Sulfide Odor (C1} ___ Drainage Patterns (B10)

_f-/ Saturation {A3) ___ Oxidized Rhizospheres an Living Roots (C3) ___ Moss Trim Lines (B16)

__ Water Marks (B1) ___ Presence of Reduced Iron (C4) ___ Dry-Season Water Table (C2)

. Sediment Deposits {B2) ___ Recant Iron Reduction in Tilled Soils (C6) __. Crayfish Burrows {C8)

___ Drift Deposits (B3) ___ Thin Muck Surface {C7) ___ Saturation Visible on Aerial Imagery (C9)
___ Algal Mat or Crust (B4) ___ Other {(Explain in Remarks) ___ Stunted or Streszed Plants (D1)

___ lron Deposlts (B5) __ Geomorphic Position {D2)

___ Shallow Aquitard (D3)
___ Microtopographic Relief {D4)

___ Inundatlon Visible on Aerial imagery (B7)
Water-Stained Leaves (B9)

___ Aquatic Fauna (B13) ___ FAC-Neutral Test (D5)

Fleld Observations:

Surface Water Present? Yes_t/  No____ Depth (Inches):

Water Table Present? Yes_ No__ Depth (inches):

Saturation Present? Yes _)/ No_____ Depth (inches) Wetland Hydrology Present? Yes v No
{includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountalns and Pledmont — Version 2.0



VEGETATION (Flve Strata) — Use scientific hames of plants.

Sampling Point.__ 2% 7

<7 Absolute Dominant indicator | Dominance Test worksheet:
Tree Stratum (Plot size: __/ ) o Cover Species? StaWs |\ rner of Dominant Species
1_Sxcomsrnt (Fratanus occpeuracts) 5 Ao FACW | That Are OBL, FACW, or FAC: 3 (A)
el R ETLreA A 5
% [‘_ﬁ e iR (g i Mo FHEN Taotal Numbar of Dominant
3. (L AFLEL f/ AR RUBRUm) /5" s FAC- | Species Acrass All Strata: 3 (B)
4, SewEETEmM (L1 o1 54 P & =S
— (- L Sl parind) L EA Percent of Dominant Species
5. That Are OBL, FACW, or FAC: _ /8¢ (AB)
6.
2 2 =Total Cover Prev::;oe Index v:forksheet: i
Cover of: ultiply by:
50% of total cover: & ¢S~ 20% of total cover:_G: & _ o A
Sapling Stratum (Plotsize: /07 ) sposios X
e — FACW specles X2=
1_Ker mares '/A. LuSRem ) /5 pEs  FAC FAG species 15
2. FACU species x4=
9 UPL species x5=
‘;‘ Column Totals: A B)
6. Prevalance Index = B/A =
=Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 20% of total cover: ~ 1-Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: j i/ 2 - Dominance Test Is >=50%
1 __ 3-Prevalence Index Is 3.0'
o __ 4-Morphological Adaptations' (Provide supporting
K data in Remarks or on a separate sheet)
4' ___ Problematic Hydrophytic Vegstatlon® (Explain)
5. - N
Indicatars of hydric soil and wetland hydrology must
6. bs present, unlass disturbed or problematic,
= Total Cover Definitions of Five Vegetation Strata:
. /50% of total cover. 20% of total cover: Tree —Woody planks, excuding woody vines,
Herb Stratum (Plot size: __ 5 )| approximately 20 ft (6 m) or more in height and 3 in.
1. DAL {7.6 cm) or larger in diameter at breast height {DBH).
2. Sapling — Woody plants, excluding woody vines,
3. approximately 20 ft (6 m}) or more in height and less
4 than 3in, (7.6 cm) DBH.
5. Shrub - Woody plants, excluding woody vines,
6 approximatety 3 to 20 ft (1 to & m) in height.
7. Harb — All herbaceous {non-woody) plants, Including
8 herbaceous vines, regardless of size, and woody
: plants, except woody vines, less than approximately 3
9. ft (1 m} in height.
10.
1 Woody vine — All woody vines, regardless of height.
= Total Cover
50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size: s )
1._aroné&
2.
3
4
B Hydrophytic
= Total Cover Vegetation '/
50% of total cover: 20% of fotal cover: Ereseud e No
Remarks: (Include photo numbers hara or on a separate sheet.)

US Ammy Corps of Engineers

Eastem Mountains and Piedmont — Version 2.0




SOIL Sampling Point:_2% 7

Profile Description: (Describe to the depth needed to document the Indlcator or confirm the absence of indicators.)

Depth Matrix Redox Features
{incheg} Color {moist) % Color {moist) % Type' _Loc” Texture Remarks

O/0  ZSIREN 55 SRS ¥5 £ M SHile _ssve ppeswcdon

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Gralns. A ocation: PL=Pore Lining, M=Matrix.
Hydric Soll Indlcators: Indlcators for Proldematic Hydric Soils™:
_ Histosol (A1) ___ Dark Surface {S7) —— 2 ¢om Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) ___ Polyvalue Below Surface (S8) (MLRA 147, 148) ___ Coast Prairie Redox (A16)
__ Black Histic {A3) __ Thin Dark Surface (59) (MLRA 147, 148) (MLRA 147, 148)
___ Hydrogen Sulfide (A4) ___Joamy Gleyed Matrix (F2) ___ Piedmont Floodplaln Soils {F19)
___ Stratified Layers (AS) _¥ Depleted Matrix {F3) (MLRA 136, 147)
__ 2 cm Muck (A10}) (LRR N) ___ Redox Dark Surface (F6) ___ Very Shallow Dark Surface (TF12)
___ Depleted Below Dark Surface (A11) ___ Depleted Dark Surface {F7) ___ Other (Explain in Remarks)
___ Thick Dark Surface (A12) . Redox Depressians (F8)
___ Sandy Mucky Mineral (31) (LRR N, ___ Iron-Manganess Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136}
___ Sandy Gleyed Matrix {S4) ___ Umbric Surface {(F13) (MLRA 136, 122) 3Indicators of hydrophytic vegetation and
___ Sandy Redox (55) ___ Piedmont Floodplain Soils {(F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix {S6) ___ Red Parent Material {F21) (MLRA 127, 147) unless disturbed or problematic.

Restrictive Layer (if observad):
Type: Lo E
Depth (Inches): Hydric Soil Present? Yes }/ No

Remarks:

US Army Corps of Engineers Eastermn Mountalns and Pledmont — Version 2.0



Wetland D (Off-site)

Wetland E (Off-site)

Wetland F (Off-site)
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Wetland J (Off-site) -typical
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Wetland J (Off-site)-typical
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TABLE 2

Warden Waste Site
Proposed Mitigation

Stream Stream Proposed Mitigation
ID Type Length/Acres Type
ON-SITE
-4 Intermittent 2100 ft. restoration
I-5 Intermittent 874 ft. "
E-28 Ephemeral 994 ft. "
E-29 Ephemeral 992 ft. "
E-30 Ephemeral 147 ft. "
E-31 Ephemeral 174 ft. "
E-32 Ephemeral 252 ft. "
E-33 Ephemeral 264 ft. "
E-34 Ephemeral 228 ft. "
E-35 Ephemeral 338 ft. "
E-36 Ephemeral 784 ft. "
OFF-SITE
P-1 (Williams Ck) Perennial 55009 ft. restoration
P-2 (Kronos Trib) Perennial 1184 ft. restoration
-6, 1-7, 1-8, -9 Intermittent 34209 ft. preservation
E-37 to E-43 Ephemeral 3848 ft. preservation
Wetland G to J PFO 3.77 ac. preservation
Wetland D to F " 7.93 ac. preserve/enhance
Adjacent Wet. Dto F " 10.43 ac. creation
TOTALS: Perennial 6693 ft. restoration
Intermittent 2974 ft. restoration
3429 ft. preservation
Ephemeral 4173 ft. restoration
3848 ft. preservation
3.77 ac. preservation
PFO 7.93 ac. preserve/enhance
10.43 ac. creation




